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THE IMPORTANCE OF THE POINTS OF CONTACT IN ELECTRIC 
INJURIES* 


ORTHELLO R. LANGWORTHY AND WILLIAM B. KOUWENHOVEN 


From the Departments of Neurology and Electrical Engineering, 
The Johns Hopkins University, Baltimore, Md. 


INTRODUCTION contacts in man are made with one 
arm and the leg of the same side, it 
scarcely seems possible that a great 
amount of current would pass through 
the head. Since the brain appears to 
be relatively easily injured by electric- 
ity, one electrode in legal electrocution 
is placed upon the skull. 

In industrial accidents, on the other 
hand, the current seldom traverses the 
head directly. Maclachlan (1), in an 
analysis of 479 cases of human acci- 
dent, found that the pathway of the 
current through the body was approxi- 
mately the same, owing to the very 
routine of the work carried out by the 
men. The workmen were liable to 
contact with the hands or the arms. 
Kither they were standing on the 
ground or their feet made contact with 
ground wires so that the current 
traveled through the trunk to the legs. 

It is the common belief among stu- 
dents of electric accidents that uncon- 
*Reeeived for publication April 1, 1931. sciousness and death from high poten- 


HERE are numbers of factors 

that must be considered in deal- 

ing experimentally with the 
problem of the damage to the organism 
produced by an _ electric current. 
Among these are the voltage of the cir- 
cuit, resistance at the contacts, relative 
resistance of different tissues to the 
flow of current, and the total current 
that flows through the body. The 
duration of the contact is extremely 
important, as has been demonstrated 
in previous experiments. 

The location of the contacts deter- 
mines to a large extent the pathway of 
the current through the body.  As- 
suming the specific resistance of the 
body as uniform, the current in its pas- 
sage extends out in a fusiform shape 
but it is difficult to believe that the cur- 
rent density in parts remote from the 
main pathway is high. Thus, if the 
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tial contacts are due to a paralysis of 
the respiratory center in the medulla. 
Accordingly experimental investigators 
have endeavored to reproduce the 
damage in the brain by causing the 
current to pass directly through it. 
Urquhart (2) first applied one electrode 
over the occiput and the other upon a 
hind leg. In this case there was some 
possibility that the heart might have 
been damaged. Therefore in another 
series of experiments the current was 
allowed to traverse the head alone; one 
of the electrodes was placed far back 
in the nasal cavity and the other on the 
atloido-oecipital ligament. 

The present authors, in their previ- 
ous studies (3), were also interested in 
the damage produced in the central 
nervous system by electricity. They 
chose as an experimental animal the 
rat; in this small mammal no ventricu- 
lar fibrillation of the heart is produced 
by the passage of the current and it is 
believed that none of the animals died 
of cardiac failure. In almost all these 
experiments one electrode was fastened 
to the dorsal surface of the skull; the 
other made contact with the tail. 
Under these conditions it is thought 
that considerable electricity passed 
through the brain. Gross and micro- 
scopic hemorrhages occurred in the 
central nervous system and marked 
damage to the nerve cells was found. 
These have been described in previous 
papers (4) (5). 

The question arose as to whether the 
pathway of the current through the 
body was not an important factor in 
determining the extent of the trauma. 
Are injuries to nerve cells in the brain 
stem produced when the current does 
not pass directly through the head? 
It is hoped that these problems may be 
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settled by investigations already under 
way. 

Langworthy (6) reported the nerve 
cell injuries in two cases of human 
electrocution. One of these two cases 
was legally electrocuted and the cur- 
rent passed through the head. The 
other made contact with an electric 
circuit at 2,200 volts through the arms 
and feet, the period of contact being 
long enough to produce severe burns. 
In both cases marked nerve cell injury 
occurred. The period of contact in the 
second case was so long that the nerve 
cell changes may have been due en- 
tirely to heating. Nerve cell changes 
are not specific for different types of 
injurious agents. It also may be pos- 
sible that the pathway of electricity in 
the body is influenced to some degree 
by fluid columns, for example, by the 
blood in the arteries. 

The present series of experiments, 
utilizing 102 rats, was devised to test 
the importance of the pathway of the 
current through the body. Half of the 
series were subjected to an alternating 
circuit, the other half to a continuous; 
the potential of the circuit was kept 
constant at 1,000 volts. In all cases 
the duration of the shock was two 
seconds. ‘The amount of current flow- 
ing in each experiment is recorded in 
amperes. In all the experiments by 
the present authors it has seemed im- 
portant to deal with a constant poten- 
tial rather than with a constant amper- 
age, since in industrial accidents the 
potential of the circuit is the known 
factor. The electrodes were then 
attached to different portions of the 
body. The first group was subjected 
to the current with the electrodes on 
the head and tail, in order to correlate 
the present work with experiments 


By: de ome 
May, 1931 


























POINTS OF CONTACT IN ELECTRIC INJURIES 147 


already published. The other com- 
bhinations of electrical contacts were 
the following: right foreleg and tail; 
left foreleg and tail; right foreleg and 
left foreleg; right hind leg and left 
hind leg; right foreleg and left hind 
leg; and finally left foreleg and left 
hind leg. 


MrtTHODS 


The general technic of the experi- 
ments has already been published. 
The 1,000-volt alternating current was 
furnished by a step-up transformer 
with aratio of lto 10. The frequency 
of the current was 60 cycles. The 
primary voltage was obtained from a 
special alternator driven at constant 
speed, and its value was controlled by 
adjusting the magnetic field of the 
alternator. The 1,000 continuous cir- 
cuit voltage was taken from a 1,000- 
volt generator with a separately excited 
field. A separate switch was used to 
close the circuit in which the animal 
was placed. Time was measured with 
a stop watch. 

Preparatory to the shock, the rats 
were given ether until they were quiet. 
The areas where the electrodes were 
applied were thoroughly moistened 
with saline solution. Metal clips were 
used for contact with the legs or the 
tail. The head electrode fitted snugly 
and made contact only over the dorsal 
surface of the skull. 

Attempts at artificial respiration are 
rather unsatisfactory in such a small 
animal. They consisted in digital 
pressure upon the chest, reproducing 
as far as possible the Schifer method in 
man, pulling out the tongue, stimulat- 
ing the vagus nerves in the neck with 
the fingers, and efforts to keep the 
respiratory tract free from mucus. 


Vol. 1 5 
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OBSERVATIONS 


The results will first be discussed 
under topical headings. The experi- 
ments are grouped on the basis of the 
type of circuit and the position of the 
electrodes upon the surface of the 
body. 


Electrodes Applied to Head and Tail 


Alternating Circuit.—Six rats in the 
present series were subjected to an 
alternating current circuit with the 
electrodes applied to the head and tail. 
Two of the rats were normal following 
the shock, one was paralyzed, and three 
died at once without breathing. In 
all of the latter the heart beat strongly 
for a considerable period. The cur- 
rent readings were from 0.7 to 0.84 
amperes. 

Immediately following the shock 
there were marked clonic movements 
of all the musculature of the body, 
which continued for a period of min- 
utes. These movements may be due 
to a marked stimulation of the motor 
cells in the nervous system by the cur- 
rent or, what is more likely, to the in- 
creased carbon dioxide in the blood 
following the shock in the period before 
adequate respiratory movements are 
resumed. Graham Brown has shown 
that under suitable conditions, motor 
cells in the spinal cord may be stimu- 
lated to activity by substances in the 
blood stream after the manner of the 
respiratory center. 

When rats are shocked with the 
alternating circuit the chest is fixed in 
maximal expansion, and adduction of 
the vocal cords prevents the escape of 
air from the lungs for several seconds 
after the current ceases to flow. This 
seems to be an important aid to the 
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resumption of spontaneous respiration 
or to adequate artificial respiration, 
After continuous current contacts, the 
chest is completely collapsed and it is 
impossible to force any air into the 
chest. 

With the alternating circuit injuries, 
emission occurred almost constantly in 
the males. This is thought to be due 
to the powerful contraction of all the 
musculature of the body produced by 
the current. 

Paralyses were less common in this 
whole series of animals injured with the 
alternating circuit than in the series 
previously described, and gross hemor- 
rhages and degenerations of the spinal 
cord were less frequent. No explana- 
tion for this discrepancy can be given. 

Artificial respiration was used on all 
these rats for a considerable period be- 
fore they breathed spontaneously. 
Even after breathing was established 
it was shallow, fast, and irregular for a 
period of hours following the contact. 
This was true of the rats that later 
were quite normal. 

The results recorded here may be 
compared with those obtained in the 
Ten rats were 
shocked with alternating 1,000-volt 
circuit for two seconds with the con- 
tacts applied to the head and tail, ful- 
filling all the requirements of the pres- 
ent series. The current readings were 
from 0.65 to 1 ampere. Three of the 
rats recovered, five were paralyzed, 
and two died at once. Autopsy 
showed that the surface of the cerebral 
cortex was burned in three, the skull 
injured in another, and there was an 
abseess in the forebrain of the third. 
The results in the present group may, 
therefore, be correlated exactly with 
the experiments previously published. 


previous experiments. 
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Continuous Circuit—It was found 
that no rats in the previous series sur- 
vived a contact of one second or over 
with a 1,000-volt continuous circuit 
when the electrodes were applied to the 
head and tail. In these cases the cur- 
rent readings were from 0.6 to 1.1 
amperes. The contact was made for 
approximately one-half second in ten 
animals; five died at once, two were 
paralyzed, and two recovered from the 
immediate effects of the shock. 

Since these results were known, only 
three ratsin the present group were sub- 
jected to a continuous circuit with the 
electrodes applied to the head and 
tail. The contraction of the muscula- 
ture during the shock was not so great 
as in the group shocked with the alter- 
nating circuit, and no clonic contrac- 
tions of the musculature followed 
breaking of the contact. Artificial 
respiration was used; the chest was 
collapsed following the shock. One of 
the rats responded with a few respira- 
tory efforts but did not breathe spon- 
taneously. The heart beat in each 
ease for a period following the shock. 

The results show how damaging the 
1,000-volt continuous circuit is, when 
applied to rats through electrodes 
attached to the head and tail. Few 
abnormalities were found at autopsy 
but microscopic examination showed 
severe injury of the nerve cells. 


Electrodes Applied to Right Foreleg and 
Tail 

Alternating Circuit.—In these experi- 
ments one electrode was applied to the 
right shoulder and another to the tail. 
‘The twelve rats in this series were sub- 
jected to a 1,000-volt alternating cir- 
cuit for two seconds. The current 
readings were from 0.6 to 0.84 am- 
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peres. The average weight of the 
rats was 178 gm. The rats were 
hyperirritable to all sensory stimuli for 
several minutes following the shock 
and showed the clonie twitchings of 
the musculature already described. 
Five of the animals began to breathe 
spontaneously very soon after the cir- 
cuit was opened; artificial respiration 
was used in the ease of the others. 
One rat never breathed following the 
injury; three others breathed for a few 
seconds or minutes; and another lived 
for four hours. Five rats died soon 
after the shock, three were paralyzed, 
and four recovered completely. 
Artificial respiration was used for a 
considerable period in the case of many 
of the animals before normal breathing 
was initiated. Moreover, the rats 
were not necessarily on the road to 
recovery when breathing had once 
begun. This has been mentioned in 
the case of human accidents and should 
be emphasized in any thesis dealing 
with the treatment of industrial in- 
juries. Three of the animals in which 
breathing had once been initiated died 
from respiratory failure, and a fourth 
died at the end of fourhours. Another 
animal was made to breathe by a 
second application of artificial respira- 
tion. Many of the animals breathed 
in a fast, shallow, and irregular man- 
ner for a number of hours. Emissions 
occurred in practically all the males. 
Bleeding was evident in many cases 
from capillary hemorrhages in the con- 
junctivae. The results in this series 
differ little from the alternating group 
at 1,000 volts in which the path of the 
current ran from head to tail. 
Continuous Circuit—Twelve rats 
were shocked with the 1,000-volt con- 


Vol. 13 
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tinuous circuit with the electrodes 
applied to the right foreleg and the 
tail. The current readings were from 
0.5 to l ampere. The average weight 
of the rats was 105.6 gm. Six of the 
rats breathed as soon as the contact 
was broken; the others were given arti- 
ficial respiration. One of these rats, 
a very small one weighing only 68 gm., 
made only a few efforts at breathing, 
and died. A second stopped breath- 
ing after normal respirations had been 
initiated, and died. A third breathed 
with great difficulty. Of the twelve 
rats, two died at once, one died within 
a few minutes, four showed paralyzed 
hind legs, and five recovered from the 
immediate effect of the trauma. 

The paralyzed hind legs in this group 
were not due to injury of the spinal 
cord but to burning of the legs near the 
tail electrode. Indeed the burns were 
much more severe than in the alter- 
nating circuit series. 

Discussion.—The animals shocked 
from the two types of circuits with the 
electrodes applied to the right foreleg 
and the tail may now be compared. 
In the alternating group 33 per cent. 
recovered as compared with 42 per 
cent. in the continuous circuit group. 
These results do not tell the whole 
story. The burns were much more 
severe in the continuous series and 
these injuries made it impossible for 
any of the animals that survived the 
initial shock to live permanently. ‘The 
animals are so small that extensive 
burns produced injury of vital areas 
in all cases, and no rat could be kept 
alive for over three days. On the 
other hand, the rats that recovered 
from the shock from the alternating 
circuit without paralysis lived for an 
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indefinite period and seemed quite 
healthy when they were killed for 
postmortem examination. 

No rats survived the continuous cir- 
cuit shock when the duration of the 
contact was one second or more, with 
the electrodes applied to the head and 
tail. ‘The survival of 42 per cent. 
following a contact for two seconds 
when the electrodes were placed on the 
foreleg and the tail, suggests that more 
animals survive the immediate shock 
when the brain is not included in the 
path of the current. 


Electrodes Applied to Left Foreleg and 
Tail 


Circuit—Twelve rats 
were subjected to the 1,000-volt alter- 
nating circuit, the current traveling 
from the left foreleg to the tail. The 
current was from 0.62 to 0.9 amperes. 
Three animals breathed at onee; the 
remainder were given artificial respira- 
tion. ‘Two rats never breathed and a 
third stopped within an hour. ‘Two 
other rats were paralyzed. In this 
group, three, or 25 per cent., died; two, 
or 17 per cent., were paralyzed; and 
seven, or 58 per cent., recovered from 
the shock. 


Alternating 


The abnormalities in these 
animals were similar to those previ- 
ously deseribed. There was bleeding 
in the conjunctival mucous membrane 
in several, and in one rat considerable 
frothy fluid came from the mouth. 
I;missions oecurred in the males. One 
other rat died after four hours. Most 
of the animals that survived the initial 
trauma without paralysis made a com- 
plete recovery. As deseribed in a pre- 
vious paper, the rats were quiet for 
forty-eight hours following the injury 
and refused food and fluids during that 
time. 


There was very little difference in 
the injury produced by the alternating 
current when the pathway was from 
left foreleg to tail from that produced 
when the pathway was from right fore- 
leg to tail. When the right foreleg 
formed one contact the recovery was 
33 per cent., and when the left foreleg 
formed one contact the recovery was 
o8 per cent.; the latter was slightly 
less dangerous to life. 

Continuous Circuit—Again, twelve 
rats were shocked with the continuous 
1,000-volt circuit, the current flowing 
from the left foreleg to the tail. The 
current readings were from 0.7 to 1.05 
amperes. Seven of the animals were 
given artificial respiration. One that 
breathed spontaneously at first, 
stopped and could not be saved. One 
animal never breathed at all. Three 
rats (25 per cent.) died at once follow- 
ing the shock, four (33 per cent.) were 
paralyzed, and five (42 per cent.) sur- 
vived the injury. The paralysis of the 
hind legs was due to burning and not to 
lesions in the spinal cord. These 
experiments again make clear the im- 
portance of watching that respiration 
does not cease, once it has become 
established. One rat breathed fast 
and irregularly for hours following the 
shock. The animals that survived 
could not be kept alive permanently 
owing to the extensive burns. 

Discussion.—With the  1,000-volt 
continuous circuit there seemed to be 
little difference in mortality depending 
on whether the current flowed from 
right foreleg to tail or from left foreleg 
to tail. Forty-two per cent. survived 
in both instances. The results may 
now be summarized for alternating 
and continuous 1,000-volt circuits 
when the path of the current was from 
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either foreleg to the tail. With the 
alternating circuit 46 per cent. recov- 
ered from the initial shock, and with 
the continuous 42 per cent. These 
figures seem to correspond rather 
closely, but it must be remembered 
that the burns were so severe in the 
continuous series that the animals 
which recovered from the initial injury 
had no chance of permanent survival. 
The animals in the alternating group 
which survived the shock without 
paralysis had a good chance for com- 
plete recovery. The animals para- 
lyzed with the alternating circuit never 
lived longer than three days. 

The experiments reported thus far 
show that the continuous circuit pro- 
duces fewer immediate deaths when 
the path of the current passes from the 
forelegs to the tail than when the cur- 
rent traverses the head. With the 
alternating circuit there are less sig- 
nificant differences. Previous studies 
have shown that the 1,000-volt con- 
tinuous circuit produces more severe 
injuries in the nerve cells of the brain 
than does the 1,000-volt alternating 
circuit. The burns produced by the 
1,000-volt continuous circuit are much 
more severe than those caused by the 
1,000-volt alternating circuit. They 
lead to death within a few days in 
every case, 


Electrodes Applied to Right Foreleg and 
Left Foreleg 


Alternating Circuit.—In four rats, 
the pathway of current from a 1,000- 
volt alternating circuit was from the 
shoulder of one foreleg to the shoulder 
of the opposite foreleg. The current, 
from 0.7 to 1.17 amperes, flowed for 
two seconds. The heart beat for a 
considerable time following the injury. 


Artificial respiration was used in every 
case. Two of the four rats made 
attempts at breathing but in none 
of them could normal respiration 
be established, and they all died, mak- 
ing the mortality 100 per cent. 

When an electric current passes 
through the body the greatest heat is 
produced at the electrodes, owing to 
the current concentration at these 
points. In the present group, where 
the electrodes were attached on the 
two sides of the chest, separated by 
only a short distance, the heating was 
extreme. ‘There was an immediate co- 
agulation of the protoplasm in the 
muscles of the forelegs and over the 
chest wall, and the whole chest was 
warm to the touch. It is remarkable 
that the heart continued to beat. It 
is not strange that none of these rats 
survived the injury. 

Continuous Circuit.—Flour rats were 
utilized in this series. ‘The pathway 
of the 1,000-volt continuous circuit was 
from the shoulder of one foreleg to the 
opposite foreleg. The current ranged 
from 1.2 to 1.8 amperes. In three of 
the rats the heart beat following the 
shock; in the other no eardiae contrac- 
tion could be detected. Artificial 
respiration was applied in every case, 
and two of the rats attempted to 
breathe but respirations never became 
established. The mortality was again 
100 per cent. The heating and burn- 
ing was even greater than in the alter- 
nating series just described. ‘There is 
no possibility of survival in an experi- 
ment of this kind. 


Electrodes Applied to Right Hind Leg 
and Left Hind Leg 

Alternating Circwit—The alternat- 

ing 1,000-volt current was applied to 
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seven rats through electrodes attached 
to the two hind legs; the current of 
0.62 to 1.2 amperes flowed for two 
seconds. All these rats breathed at 
once following the opening of the 
switch and no artificial respiration was 
required. One rat died ten minutes 
following the shock, from neglect. 
The others were not quiet nor did they 
show any evidence of shock. The 
hind legs were stiff in two, probably 
owing to burns near the site of the 
electrodes. 

The results obtained in this series 
suggest that the inhibition of respira- 
tion is less marked the farther the 
pathway of the current is separated 
from the nervous system. The direct 
pathway of the current in these rats 
not only did not pass through the 
brain but also avoided cervical and 
thoracic portions of the spinal cord. 

Continuous Circuit.—The 1,000-volt 
continuous circuit produced greater 
damage than did the alternating cir- 
cuit when the pathway of the current 
was from one hind leg to the other. 
Seven rats were studied in this way; 
the current of 0.8 to 1.8 amperes flowed 
for two seconds. Five of the animals 
breathed at once; artificial respiration 
did not save the other two although 
they made some attempts to breathe. 
The were more severe than 
those caused by the alternating cur- 
rent, and none of the rats lived for 
more than three days following the 
experiment. The block of the respira- 
tory mechanism in this case was very 
small, as evidenced by the number that 
breathed at once following the shock. 


burns 


Electrodes Applied to Right Foreleg and 
Left Hind Leg 


Alternating Circuit—The current 


from a 1,000-volt alternating circuit 


was allowed to flow from the right fore- 
leg to the left hind leg in the case of 
four animals. The current readings 
were from 1.06 to 1.14 amperes. Arrti- 
ficial respiration was used in each case; 
two of the rats died of the initial shock 
after unsuccessful attempts at breath- 
ing. The hind legs of one rat were 
paralyzed. The two survivors, includ- 
ing the paralyzed rat, were very active 
soon after the shock. 

Continuous Circuit.—Four rats were 
injured with a continuous 1,000-volt 
circuit, the pathway of the current 
running from the right foreleg to the 
left hind leg. The currents were from 
1.2 to 1.7 amperes. Artificial respira- 
tion was used in each case but none of 
the rats survived the initialshock. No 
heart beat could be detected in two 
after the circuit was opened. The 
heart beat strongly in the others, and 
one animal attempted to breathe but 


died almost at once. This circuit 
produced, therefore, uniform, fatal 
results. 


Electrodes Applied to Left Foreleg and 
Left Hind Leg 


Alternating Circuit—The pathway 
of the current from the alternating 
1,000-volt circuit was from left foreleg 
to left hind leg in four experiments. 
The currents were from 0.68 to 1.06 
amperes. Artificial respiration was 
used in every case; two of the animals 
died without attempting to breathe. 
One attempted to breathe and then 
died; the other survived the injury 
well. 

Continuous Circuit—Four animals 
belong in this group in which the con- 
tinuous 1,000-volt circuit was attached 
to electrodes on the left foreleg and the 
left hind leg. The current of 1.25 to 
1.7 amperes flowed for two seconds. 
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No heart beat could be detected in one 
of the animals. Artificial respiration 
was used in the case of all; although 
three attempted to breathe, they died 
almost immediately. 


Electrodes Applied to Left Foreleg and 
Right Hind Leg 


Alternating Circuit—Four animals 
were subjected to the 1,000-volt alter- 
nating circuit with the electrodes 
attached to the left foreleg and the 
right hind leg. Artificial respiration 
was used in every case. Two of the 
rats never breathed; the other two 
recovered. 

Continuous Cireuit.—Similarly four 
rats were shocked with the continuous 
circuit, the current flowing from the 
left foreleg to the right hind leg. All 
were given artificial respiration; two 
never breathed, another died after a 
few attempts at respiration, and the 
fourth survived for two and a half 
hours. 

Discussion. —A summary may be 
given of the results of contact with 
either alternating or continuous cir- 
cuit when the electrodes were applied 
to one foreleg and one hindleg. ‘There 
were twelve rats in the continuous 
series and twelve in the alternating 
series. Artificial respiration was used 
in every case. The current readings 
in the two groups are nearly identical. 
No rats survived the contact with the 
continuous circuit. In the case of 
three of these rats it is believed that 
the heart was seriously injured so that 
it did not beat following the shock. 
in the alternating group 33 per cent. 
survived the initial shock, 8 per cent. 
survived but were paralyzed, and 59 
per cent. died at once. The continu- 
ous circuit in this case was clearly more 
dangerous than the alternating. 


Vol 13 


x’ - 
VO. 9 





153 


The results in this series are closely 
analogous to those with the electrodes 
on the head and tail. The danger of 
the present circuit lies in the low 
resistance of the current path through 
the body, and this is believed to be the 
cause of the high mortality found. 
When one contact is made with the 
tail, the current is limited because of 
the resistance offered by the small cross 
section of this appendage. It is be- 
cause of the high currents obtained 
with the contacts applied to the fore- 
leg and the hind leg that themortality 
in this group is almost as high as it was 
in cases where the current traversed 
the head. 


DISCUSSION 


In a previous paper by the present 
authors (3), Urquhart’s experiments 
published in 1927 (2) were given con- 
siderable attention. He believed that 
when an electric current passed 
through the brain, a temporary 
physiologic block was produced in 
the respiratory center so that spon- 
taneous 


breathing was not nor- 
mally initiated for some time. If no 
severe damage to the heart had 


occurred, it might be expected that 
adequate artificial respiration would 
give time for centers in the medulla to 
recover and normal breathing to begin. 
This theory seems correct and is sup- 


ported by all our findings. It does 
seem probable, however, that the 


damage may be so great that the time 
required for recovery will be too long 
to permit life to be supported in the 
interval. Maclachlan (1) reports one 
case of human injury in which artificial 
respiration, continued for eight hours, 
finally permitted recovery. 
Langworthy (4) (5) studied the 
injuries produced in the cells of the 
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nervous system by contact with elec- 
tric circuits. At 1,000 volts, more 
serious injuries were produced with the 
continuous than with the alternating 
circuit. Many cells were damaged so 
severely by these high voltage shocks 
that it was felt that the cells could 
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More recently Urquhart (7) has con- 
firmed his findings of temporary block 
in the respiratory center and has found 
that a similar block may be produced 
in the lower portion of the spinal cord 
of decerebrate cats and even in pe- 
ripheral nerves by contact with alter- 


never recover. 


Moreover many large 


nating electric circuits. 


TABLE 1.—CONTACT WITH 1,000-VOLT CIRCUIT FOR TWO SECONDS 
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Head 


Right foreleg 


Left foreleg 


Either foreleg 


Right foreleg 


Right hind leg 


Either foreleg 


Tail 
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Tail 
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Left hind leg 


Either hind leg 
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hemorrhages were found, particularly 
in the cord. The process of cell re- 
covery was followed in the rats that 
survived the initial injury. In many 
cases the burning at the site of the 
head electrode produced necrosis of 
the skull and lesions of the underlying 
cortex. 


These findings have a_ particular 
bearing upon the present experiments. 
For it seems very probable that when 
the path of the current involves the 
chest, for example, a temporary block 
may be produced in the vagus nerves 
which causes a suspension of respira- 
tion. Block produced by the current 
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traversing the cervical portion of the 
spinal cord may bring about the same 
results. It is quite clear from the 
present work that a current flowing 
through only the caudal portion of the 
body is much less likely to produce a 
temporary suspension of respiration. 

Microscopie study of the central 
nervous system of all the rats in the 
present series will be made. It will be 
extremely interesting to determine 
whether cell changes can be demon- 
strated in cases where the current does 
not pass directly through the brain. 
Undoubtedly heating may produce 
much damage when the current is 
allowed to flow for a considerable 
time. 

The summary of the experiments 
given in Table 1 may now be discussed. 
The amount of the current averaged 
well in the whole series of experiments 
although the resistance was slightly 
higher with the continuous than with 
the alternating circuit. When one 
electrode was attached to the dorsal 
surface of the skull no rats survived 
the continuous circuit and 31 per cent. 
recovered from the alternating. This 
agrees with previous results obtained 
by the authors who found that the con- 
tinuous circuit produced greater nerve 
cell destruction than the alternating 
circuit. 

When the current flowed from either 
foreleg to the tail, 42 per cent. of the 
continuous group recovered from the 
immediate effects of the shock and 46 
per cent. of the alternating. More- 
over the rats injured with the continu- 
ous circuit suffered more severe burns. 
Artificial respiration was required in 
the case of many of the animals, sug- 
gesting a respiratory block, perhaps in 
the vagus nerves. The heart beat well 


following the shock in almost every 
case. 

No animals shocked either from the 
continuous or from the alternating 
circuit survived a current flowing for 
two seconds between the two forelegs. 
Marked heating and burning occurred 
and in several cases no heart beat 
could be detected when the circuit was 
opened. When the current flowed 
between the two hind legs the injury 
was very much less severe. Under 
these conditions artificial respiration 
was required in none of the alternating 
circuit group and in only 29 per cent. 
of the continuous. One of the alter- 
nating series died; 71 per cent. of the 
continuous series survived the shock. 
Moreover these animals were bright 
and active as soon as the electrodes 
were removed. 

Finally, it must be realized that 
respiratory block is not the only or 
perhaps the chief cause of death follow- 
ing electric accidents in man. In 
many cases, particularly after contact 
with circuits at low voltages, it is be- 
lieved that ventricular fibrillation is 
induced which is responsible for the 
fatal outcome. In this connection it 
is important to mention the recent 
experiments of Hooker (8) (9) who has 
found that injections of potassium 
chloride solutions will stop the fibrilla- 
tions and the heart will then beat 
again at normal rhythm. 


SUMMARY 


This series of experiments record the 
damage produced in the respiratory 
mechanism by an electric current in 
cases where the pathway of the current 
does not pass directly through the 
brain. Rats were used as experimental 
animals inasmuch as the heart is resist- 
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ant to damage by electricity. In all 
the different leads, allowing the current 
to pass between the two forelegs or the 
two hind legs, or from foreleg to tail 
or hind leg, it was found that the con- 
tinuous circuit produced more damage 
than the alternating. This was not 
always clear cut in a consideration of 
the number of animals that recovered 
from the immediate effect of the shock. 
It was found, however, that no rats 
subjected to the continuous circuit 
would survive permanently. This was 
largely due to the burning and destruc- 
tion at the site of the electrodes which 
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was greater in the case of the continu- 
ous circuit. 

The deaths due to paralysis of respi- 
ration were not so frequent when the 
current did not pass directly through 
the brain but even so, many died from 
respiratory failure. When the current 
flowed between the two hind legs 
most of the animals breathed spon- 
taneously and showed no evidence of 
shock. This suggests that respiratory 
block is less severe when the current 
does not pass directly through the 
chest or the upper portion of the spinal 
cord. 
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PHYSICAL IMPAIRMENT AMONG ONE THOUSAND NEGRO 
FACTORY WORKERS* 
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Associate Secretary, Public Health Federation; Executive Secretary, Heart Council, 
Cincinnatt, Ohio 


of negroes have been impressed 

with their mortality rates, which 
for a long time have been much higher 
than for the white population, the 
greatest variance being in cities of 
northern states. The general mor- 
tality rate for negroes in Cincinnati 
has always been much higher than for 
whites and for a number of years 
tuberculosis, diseases of the circula- 
tory system and of infancy, and syphi- 
lis have in the main contributed to this 
excess mortality. 

All the conditions which play a part 
in bringing about these higher death 
rates are not yet clearly established, 
but recent studies, notably by Dublin 
(1), indicate that environment and lack 
of knowledge of personal hygiene are 
largely responsible. From what has 
been recorded on the history of the 
negro in this country, one is led to con- 
clude that he thrives best in the South. 
Records are available to show that in 
the days of slavery, mortality rates in 
some southern cities were as low for 
these people as for whites. In this 
period, most of the negro population 
lived on southern plantations in an 
environment to which it could more 
readily adapt itself than to conditions 
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*Read at a meeting of the Heart Council 
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in the North. It was at this time and 
under these conditions of rural life that 
the negroes thrived best in all their 
existence in this country. 

After the Civil War the picture 
changed abruptly. The negro race, 
freed from the bonds of slavery, was 
left to its own resources for existence, 
and in this period of readjustment 
suffered an appalling loss of life from 
disease. The situation has improved, 
notably in the last two decades, but 
is not yet satisfactory. 

Following the World War, with the 
advent of laws restricting immigration 
from Europe, large numbers of negroes 
left rural areas of the South to take up 
labor pursuits in the North. Cincin- 
nati has been one of the main gateways 
to this northern migration, and being a 
large industrial center, has served as a 
place for increasing numbers to find 
employment. Inthe last ten years the 
negro population has increased from 
7 to 11 per cent. of the total inhabi- 
tants of this city. Many of the males 
of this race group, now numbering 
more than 48,000, are industrially 
employed under conditions of hard, 
exacting, and often hazardous work. 
They have come to live in a colder cli- 
mate, have low incomes, poor housing 
facilities, limitation of food and cloth- 
ing, and usually cannot avail them- 
selves of adequate medical attention. 
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These conditions, together with their 
lack of knowledge of personal hygiene, 
contribute, we believe, in no small 
part to the high rate of mortality 
among the colored people in this city. 

Cincinnati welfare agencies, both 
official and voluntary, have been 
greatly concerned with the health 
problem of the negro, and have spent 
much time in an endeavor to improve 
the situation; this is reflected in part 
by the downward trend in general 
mortality rate among these people in 
recent years. The city maintains a 
hospital where colored people may 
have medical attention and care; the 
Department of Health and voluntary 
health agencies provide free clinical 
service; and visiting nursing service 
and health education are extended to 
large numbers. Collectively these 
agencies have a fund of information 
concerning sickness among Cincinnati 
negroes but they have little information 
about those apparently well. 

The value of the physical examina- 
tion of apparently healthy persons 
as a means of disclosing the precursors 
of sickness, disability, and even death 
has been well demonstrated. Believing 
that an investigation of this nature 
would be helpful to those interested in 
the health of the negro, the Public 
Health Federation, a voluntary health 
agency in the Community Chest, and 
two of its associated agencies, the 
Anti-Tubereculosis League and _ the 
Heart Council, joined in a study of the 
health of 1,000 negro men employed in 
factory groups. As an initial step in 
this study, the group was carefully 
examined and the findings were tabu- 
lated and analyzed. The men will be 
followed up over a period of years, in so 
far as possible, in order to have their 
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defects remedied and to determine the 
changes in their physical condition. 
The Anti-Tuberculosis League is now 
having X-ray examinations made of 
the chests of a large number of the 
group, and the results of these examina- 
tions are contemplated as the basis for 
a future report. 

The Heart Council has for the past 
two years been conducting investiga- 
tions on the extent of physical impair- 
ment among industrial workers, with 
particular reference to the circulatory 
system. The participation of the 
Heart Council in the present study had 
to do with supervising the physical 
examinations and gathering the data 
upon which this report is based. This 
negro group has, in fact, constituted a 
third in the Heart Council series of 
investigations (2). 


GENERAL CONSIDERATIONS 


This report is based on data derived 
from 1,032 physical examinations of 
negro industrial workers in the Cincin- 
nati metropolitan area. Thirteen fac- 
tory groups were represented in this 
survey, with the following distribution 
of workers: 


Foundry (iron, brass, and alu- 
a oa be kin as ogee ye ete 423 
Roofing manufacture.............. 202 
Cotton mattress manufacture...... 126 
Chemical fertilizer manufacture... 115 
Leather tamming.....00....-00005.. 82 
Glass bottle manufacture.......... 64 


All the men examined were volunteers, 
drawn from the rank and file of those 
employed in these several industries; 
the only requirement was that they be 
20 years of age or over. Generally 
speaking, their work may be con- 
sidered as requiring little mental effort 
and moderately hard to hard manual 
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labor. Fifty-eight per cent. were 
rated as machine or hand tool opera- 
tors, and 42 per cent. as ordinary la- 
borers. This group does not include all 
types of industry in the metropolitan 
area Where negroes are employed. On 
the other hand, we consider that it 
represents a fair cross section of those 
employed in the several manufacturing 
processes above specified. 

The majority of the industrially 
employed negroes in Cincinnati come 
from the South; the actual percentage 
is not known. In this group of 1,000 
factory workers, however, almost 90 
per cent. gave some southern state as 
their birthplace, while only 1.7 per 
cent. were born in Cincinnati. It is 
evident from our records that out of 
the increasing thousands of young 
negro men making their way north- 
ward through this city, many go no 
farther because here they find employ- 
ment and other conditions satisfactory 
for residence. 

We pointed out in our second report, 
dealing with 1,000 white machine and 
hand tool operators, that a majority 
of the group (77.2 per cent.) were under 
45 years of age. In view of our inter- 
est in the extent of circulatory impair- 
ment at middle age and beyond, we 
tried to include men of ages that would 
be comparable to those in the clerical 
group, where the majority fell between 
30 and 55 years of age. We failed for 
the reason that older men are not 
found in large numbers in factory 
groups. Again in the negro study we 
found a dearth of older man employed; 
here even a greater majority (79.8 per 
cent.) were under 45 years of age. Our 
experience in these studies reflects in a 
small way the tendency of industry 
toward the elimination of older men. 
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MepiIcaL HIstory 


Preliminary to the physical examina- 
tion, every man was carefully queried 
by an experienced worker concerning 
his medical history. We shall mention 
but a few items in this connection 
which are considered to be of some 
significance. 

As might be expected, the acute in- 
fectious diseases led as causes of past ill- 
nesses. Among the chronic infectious 
diseases, gonorrhea was found to head 
the list, followed by syphilis and tuber- 
culosis. The last-named disease was 
recorded in but eight instances. In 
3.2 per cent. of cases there was no his- 
tory of past illnesses. 

Six hundred and twenty-eight gave 
no history of surgical operations. 
Among the others, accidents were the 
most common cause for surgical care. 
Thirty had had tonsillectomy, and 
seventeen appendectomy. 

It is significant that 421 men were 
found by query and inspection never 
to have been successfully vaccinated 
against smallpox. In fact, out of the 
1,000, only 139 had been vaccinated 
within five years. It is therefore 
obvious that many local employers do 
not make smallpox vaccination a 
requirement for employment. 

One other interesting item in the 
medical history has to do with dental 
eare. Here we found that 266 out of 
the group had never visited a dentist, 
and 627 had dental care only upon 
emergencies. Six men said that they 
visited the dentist twice a year. 


PuysiIcaL FINDINGS 


The examining group was made up of 
one white and one negro physician, 
The former conducted the examina- 
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tions of the cardiovascular system and 
lungs, while the latter carried out all 
other parts of the examination. No 
set period of time was prescribed, the 
examiners being allotted as long a 
period as individual cases warranted to 
secure the best possible estimate of the 
examinee’s physical status. In in- 
stances where findings appeared to be 
indefinite or where there was some 
doubt in the mind of the examiners, 
expert counsel was obtained or examin- 
ations were repeated. 

It may well be surmised that our 
interest in this study centered about 
‘cardiovascular findings. While we 
were particularly concerned as to the 
extent to which cardiovascular abnor- 
malities would be found, we did not 
place undue emphasis upon the exam- 
ination of these organs at the expense 
of slighting other items. We were 
quite mindful that should this be done, 
our attempt later at correlating the 
eardiovascular findings with others 
would prove of little avail. Again, it 
is not maintained that the examina- 
tions were exhaustive; for instance, 
routine neurologic and_ psychiatric 
testings were not attempted. Our 
examining group was limited and we 
did not deem it feasible to keep men 
from their work for an undue length 
of time. We do believe, however, that 
this survey has enabled us to arrive at 
a fair estimate of the physical status of 
this group of negro factory workers. 

As an initial step in the examination 
procedures, every subject was care- 
fully inspected for any abnormal con- 
dition which could be readily observed, 
such as gross disproportion of weight, 
defects of posture, skin lesions, and 
deformities. Seventy-two per cent. 
of the group were rated as presenting 
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some abnormal condition observed 
upon this preliminary inspection. 

Wetght—Examinees were routinely 
measured for height and weight, both 
measurements being made with all 
clothing removed. Weight status was 
determined in accordance with life 
insurance (Union Central) standards, 
with the result that 367 fell in a class 
within 10 pounds of best standard 
weight, 358 in a class 10 pounds or 
more above, and 275, 10 pounds or 
more below the respective standard 
deviations allowed for height and age. 
Those overweight to the extent speci- 
fied were distributed almost equally 
above and below 40 years (49.5 per 
cent. and 50.5 per cent., respectively). 
On the other hand, of those under- 
weight, 74 per cent. were under 40. 

Eyes and Vision.—It eannot be 
maintained that the negro industrial 
worker is much concerned about his 
vision so long as he ean readily find his 
way about in the course of his daily 
tasks. Some wear glasses for the sake 
of appearance, but not to aid vision. 
Little wonder, then, that visual defects 
were commonly met in this class of 
workers. Some eye defect was noted 
in 638 men. Over half of the entire 
group (508) were found to have a 
deviation of 20/30 or more in one or 
both eyes, and nine out of every ten 
had made no effort at correction. 

Visual defects were found to be more 
common with advance in age, but effort 
toward correction was not manifested 
to any appreciable extent in any age 
group, and complete correction was 
noted in only seven cases. 

A conspicuous number were recorded 
to have defective color perception. 
This we have attributed largely to 
color ignorance, and we were at a loss 
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to know how much color blindness 
actually existed. 

Teeth —The history of dental care 
will bear repeating since this informa- 
tion gives a proper setting to our 
account of dental defects. In this 
group of 1,000 men, 266 have never 
visited a dentist; 627 stated that they 
had dental care only in emergency; and 
six indicated that they visited a dentist 
twice a year. Referring now to our 
records of dental examinations, we 
find that there were 787 in need of 
dental care, of whom 62 per cent. had 
infected gums, 47 per cent. had carious 
teeth, and 43 per cent. had five or more 
teeth missing. A little more than one- 
fourth of all the men (26.2 per cent.) 
possessed heavy dentistry. Crowns 
were commonly found, and it was 
learned that in many instances they 
are placed over sound teeth asa means 
of adornment. 

Hearing.—Because of the interfer- 
ence of factory noise, which could not 
be entirely overcome in most examin- 
ing quarters, the data concerning our 
estimate of diminished hearing are 
probably not very accurate. By 
means of the whisper test, examiners 
considered 107 men to have impair- 
ment of hearing in which impacted 
cerumen was a cause of note. 

Upper Respiratory Tract.—Evidence 
of sinus disease by history and examin- 
ation was found in one-fourth of the 
group and constituted the most com- 
mon defect of the upper respiratory 
tract. Of throat abnormalities, en- 
larged tonsils were most frequently 
observed, and infected tonsils were by 
no means uncommon. ‘Twenty men 
had had tonsillectomy. 

It would seem from these findings 
and those before mentioned that store 
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glasses or gold crowns for the sake of 
outward show have often been pre- 
ferred to having conditions remedied 
for the sake of internal benefit. This 
circumstance reflects the further need 
for health education. 

Chest and Lungs.—In the introdue- 
tory remarks of this report, the Anti- 
Tuberculosis League was named as one 
of the three agencies participating in 
this investigation. As one of its proj- 
ects this organization is having X-ray 
examinations made of the chests of 
a large number of the group, for 
evidence of tuberculosis. Diagnosis 
of pulmonary tuberculosis by means 
other than the X-ray is known to be 
difficult, and a decision usually requires 
repeated examination. The results of 
one rather brief physical examination 
per individual, such as was carried out 
in this survey, must be accepted as a 
crude estimate of actual pulmonary 
pathology. In all fairness to the 
examining physician, who conducted 
these examinations in a painstaking 
manner, we have chosen to withhold, 
until such time as X-ray evidence has 
been secured, some of the details per- 
taining to the pulmonary findings. 

It may be stated that manual 
examination did not reveal any active 
tuberculosis, but thirty-nine men were 
suspected of being tuberculous. In 
all, 145 of the group possessed abnor- 
malities of the chest or lungs. 

Heart and Vascular System.—In this 
group of negro factory workers, we 
reached a new peak in our investiga- 
tive experience in the incidence of 
cardiovascular impairment. Signifi- 
‘vant cardiovascular abnormalities were 
found in 55.6 per cent., with a striking 
number under 40 years of age. Not 
only do these findings stand out as of 
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significance in many respects, but 
they also indicate in some measure an 
explanation of the notably higher 
mortality rates from heart disease in 
this race. The findings relative to 
cardiovascular impairment have been 
set aside for further consideration in a 
separate report. 

Abdomen.—Of the 193 abdominal 
defects, 147 were hernias, many of 
which were umbilical. Among other 
conditions of note was tenderness, 
which in most instances was not traced 
to the probable source of trouble. A 
few men were found to have enlarged 
livers. Generally considered, the 
abdominal examinations revealed less 
than might be anticipated from this 
class of industrial workers. 

Skin.—Traumatie sears dominated 
the picture in skin defects, but they 
were much more frequently the result 
of a wildly wielded razor than of the 
surgeon’s knife. Aene was common, 
industrial dermatoses were uncommon, 
and fungus infections were not ob- 
served. 

Extremities.—In this connection flat- 
foot comes first to mind and rightfully 
so, for it eclipsed in number of eases all 
other types of defects found. There 
were 816 men with flatfoot, and the 
condition was marked in 243 instances. 
The nature of the work would, of 
preclude many with other 
defeets of the extremities. 

Grenito-Urinary.—Two hundred and 
thirty abnormal conditions were re- 
corded for the genital organs, which, 
in view of the medical history, is not 
surprising. Penile sears and atrophied 
testes were among the more common 
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observations. 
In the urinary findings, albuminuria 
was conspicuously high. Seventeen 
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per cent. of urine samples showed a 
definitely positive test for albumin. 
There were but four instances of 
glycosuria. 

Glandular.—As a part of the examin- 
ation procedure, lymph nodes in cervi- 
eal, axillary, inguinal, and other acces- 
sible regions were palpated for unusual 
enlargement, and evidence of any dys- 
function of the thyroid or other endo- 
crine glands was noted. General 
adenopathy of the lymph glands was a 
common experience. Enlarged ingui- 
nal nodes led in frequency and a large 
number of men were found to have 
palpable epitrochlear nodes. 

The only records concerning endo- 
crine dysfunction had to do with the 
thyroid. Simple enlargement was 
noted in thirty-nine men and seventeen 
others were suspected of having hyper- 
thyroidism. 


SUMMARY AND CONCLUSIONS 


Those of us who have closely fol- 
lowed this investigation marvel that 
these men can carry on day after day 
at tasks exacting moderate to great 
amounts of physical effort. As a 
matter of fact, we know that many of 
them break down relatively early in life, 
as a result of serious physical defects. 
Tuberculosis, syphilis, and the degen- 
erative diseases are still exacting a 
large toll of life among these people, so 
great in fact that comparatively few 
survive to reach old age. 

In this study we have arrived at 
what is considered to be a fair estimate 
of the physical status of 1,000 negro 
men, most of whom are in the earlier 
age groups—a small sample of this 
population in Cincinnati, to be sure, 
yet it serves as a basis for predicting 
that a very large amount of physical 
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impairment probably exists in this 
race group at large. Some conception 
of the situation may be gained from a 
summary of all the findings: 

Out of this group of 1,000 negro 
factory workers, only one was found 
who was considered to be essentially 
free of defects. As to the rest, 88 had 
minor defects only; 911 had significant 
physical defects; 556 had significant 
cardiovascular defects; 996 possessed 


defects, either minor or significant, 
which were unknown to them—at 
least they did not state that they knew 
of them; 977 would, in the estimate 
of examiners, profit by early medical 
care. 


We wish to make due acknowledement of 
the valuable services rendered by Miss 
Katherine Hoenig in the conduct of this 
study and in the compilation of the data 
upon which this report has been based. 
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CARDIOVASCULAR IMPAIRMENT AMONG ONE THOUSAND NEGRO 
FACTORY WORKERS* 


FLoyp P. ALLEN, M.D. 


Associate Secretary, Public Health Federation; Executive Secretary, Heart Council, 
Cincinnati, Ohio 


N our report on physical impair- 

ment among negro factory workers, 

we made brief mention of cardio- 
vascular impairment. The data with 
reference to these findings and certain 
correlations were considered of suffi- 
cient importance to be discussed apart 
from the general report. We shall, 
therefore, present in these pages the 
cardiovascular findings derived from 
the physical examination of 1,000 negro 
factory workers employed in the Cin- 
cinnati metropolitan area. 

All testings of the cardiovascular 
system were rated as normal or abnor- 
mal through the use of the same care- 
fully selected standards which have 
been applied to all studies thus far 
made in this series.! Cardiovascular 
lesions were rated as significant or 
minor. In the former class were in- 
cluded all hypertension, hypotension, 
definite cardiac hypertrophy, valvular 
lesions, myocardial insufficiency, and 
marked arteriosclerosis. Minor lesions 

* Read at a meeting ofthe Heart Council 
of Greater Cincinnati, Feb. 12, 1931. 
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constituted slight or unproven hyper- 
trophy, slight to moderate arterio- 
sclerosis, arrhythmias, tachycardia, 
and bradycardia. We shall consider 
in this report only the significant 
lesions. 

Among the white machine and hand 
tool operators in our second group, we 
found 31 per cent. with significant 
cardiovascular abnormalities, and in 
the clerks in the first group, 36.1 per 
cent. The negro factory workers in 
the present group, however, showed 
55.6 per cent. with significant lesions— 
a strikingly higher incidence than for 
the white workers. 

Among the negro men with ecardio- 
vascular lesions it was found that 249 
had eardiac enlargement; 125 had 
valvular lesions; 68, myocardial insuffi- 
ciency; 368, abnormal blood pressures 
—249 hypertension and 119 hypoten- 
sion; and 11, marked arteriosclerosis. 


ANALYSIS OF DATA 


Cardiovascular Lesions and Medical 
History.—In analyzing the data, many 
items recorded in the medical history 
were correlated with circulatory find- 
ings in order to determine whether any 
relation existed. A few notations have 
been selected for brief mention. 

Upon correlating the history of past 
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illnesses with cardiovascular findings, 
it was found that the rates for articular 
rheumatism, typhoid fever, and mea- 
sles were appreciably higher for the 
men with cardiovascular abnormali- 
ties than for those without such abnor- 
malities. The rates for tonsillitis and 
influenza were lower for those with 
eardiovascular lesions; the rate for 
syphilis was precisely the same for both 
groups. 

In the list of present complaints it 
was observed that higher rates for 
dysuria, fatigue, loss of appetite, and 
epistaxis obtained for the cardio- 
vascular group. Headaches, colds, 
nocturia, cramps, dyspnea, and palpi- 
tation were much more common as 
complaints among men with abnormal 
blood pressure. 

Weight and Cardiovascular Lesions.— 
In all groups thus far examined there 
has been a greater incidence of cardio- 
vascular impairment among men who 
were overweight. In this group of 
negro factory workers, 367 were within 
10 pounds of normal weight, 358 were 
10 pounds or more overweight, and 
275, 10 pounds or more underweight. 
Cardiovascular lesions were least com- 
monly associated with weight 20 
pounds or more below normal, and 
most commonly met where weight was 
in like amounts above normal. The 
percentage relations are shown in 
Table 1. 

Among those under 40 years of age, 
-i.4 per cent. were overweight; among 
those over 40 years, 52 per cent. It 
is interesting to note the correlations 
between overweight and cardiovascu- 
lar defects in the two groups at this age 
division as shown in Table 2. A 
definitely higher incidence of cardio- 
vascular impairment obtains for men 


over 40 regardless of their weight 
status, and there is little fluctuation in 
the rates. Below 40 years the situa- 
tion is quite different in that the 
greater the amount of overweight, the 
higher is the incidence of cardiovascu- 
lar findings. Are these trends influ- 


TABLE 1.—WEIGHT AND CARDIO- 
VASCULAR ABNORMALITIES IN 
1,000 NEGRO MALE FACTORY 














WORKERS 
CARDIO- 
WEIGHT STATUS VASCULAR 
LESIONS 
% 
20 lbs. or more underweight. . 37.0 
10-19 lbs. underweight........ 43.7 
Within 10 lbs. of normal 
re re 52.4 
jk 55.6 
10-19 lbs. overweight......... 64.6 
20 lbs. or more overweight... . 74:5 








TABLE 2.—OVERWEIGHT AND CAR- 
DIOVASCULAR ABNORMALITIES IN 
1000 NEGRO MALE FACTORY 
WORKERS 











| m | 

General rate for cardio- | 

vascular lesions......| 46.0 | 74.0 
Within 10 lbs. of normal | | 

re 43.5 | 78.5 
10-19 lbs. overweight...| 50.5 | $1.0 
20 lbs. or more over- | | 

ack as ks sse eee | 70.9 77.9 











enced by chance groupings or is over- 
weight among young negro men a 
factor to be associated with a greater 
prevalence of cardiovascular disease? 
Although these differences appear of 
significance, we are not at this time in 
a position to draw any definite conclu- 


sions. 
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Blood Pressure-—The findings with 
reference to blood pressure in this 
group of men are very interesting. Of 
the 1,000 negroes, 632 fell within insur- 
ance (mean) standards, and 249 were 
above, and 119 below these standards. 
The total with elevated blood pressure 
commanded our attention because of 
the unusually high number involved 
and beeause of the age group distribu- 
tion. The curve for incidence of 
hypertension in this group by age is 
higher for men over 30 years than the 
curves based on insurance statistics 
and on findings in other surveys similar 
to this, which have come to our atten- 
tion. In this connection it is of some 
significance, we believe, that 17.7 per 
cent. of all the men under 40 years had 
hypertension; this includes 13.8 per 
cent. of those up to 30 years and 21.5 
per cent. of those between 30 and 40. 

In view of this unusual picture we 
determined to make second readings on 
a fair sample of examinees who were 
previously found to have high blood 
pressure. Accordingly, 120 of these 
men selected at random were tested 
several weeks after the initial examin- 
ation. The first and second readings 
were then correlated in order to deter- 
mine the probable error. It was found 
from this procedure that the index of 
correlations between the first and the 
second readings equaled 0.717 + 0.03 
as the probable error. With due 
allowanee for probable error to the 
extent indicated, the findings are still 
notably higher than those obtained 
in other studies. Further discussion 
will be given to hypertension where 
other data have been correlated. 

The findings with reference to low 
blood pressure are quite in accordance 
with our previous experience as well as 


that of others. Of all examinees with 
hypotension, 48.7 per cent. were under 
40 years; 26 per cent.—the highest 
percentage in any one age group— 
were between 40 and 45 years. 

Weight and Blood Pressure.—The 
tendency for elevated blood pressure 
in overweight persons is a common 
observation. We noted a consistently 
higher occurrence of hypertension 
among overweights in Studies I and IJ, 
and Table 3 reveals the same situation 
to have existed in the group under con- 
sideration. 


TABLE 3.—WEIGHT AND ABNORMAL 
BLOOD PRESSURES IN 1,000 
NEGRO MALE FACTORY 














WORKERS 
; ; | HYPER- | HYPO- 
ee See | TENSION | TENSION 
| % % 
20 lbs. or more under- | 
weight...............| 14.8 11.8 
10-19 lbs. underweight. | 17.5 11.4 
Within 10 lbs. of normal | 
weight...... ....{ 22.0 14.2 
WhOIG STOUD.........5: | 24.9 11.9 
10-19 lbs. overweight...) 27.8 | 13.9 
20 lbs. or more over- | 
| 7.0 





re 39.5 | 





The rates determined for hyperten- 
sion in relation to weight show a steady 
rise, from 14.8 per cent. for those 20 
pounds or more underweight to 39.5 
per cent. for those 20 pounds or more 
overweight. Hypotension, on_ the 
other hand, shows an irregular varia- 
tion with weight; it is least common to 
those most overweight and most com- 
mon to those of normal weight. 

Wassermann Findings and Cardio- 
vascular Lesions.—Blood Wassermanns 
were obtained from 362 members of 
the group. Out of 183 of this number 
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who had cardiovascular lesions, fifty- 
two, or 28.4 per cent., showed 3 plus or 
4 plus Wassermanns. Of those with 
positive reactions, 22.8 per cent. had 
hypertension, as against 18.2 per cent. 
of those with negative reactions. 

Urine Findings and Cardiovascular 
Lesions.—Specimens of urine from 991 
examinees showed 170 to have albu- 
minuria and four, glycosuria. The in- 
eidence of albuminuria in men with 
cardiovascular lesions was 20 per cent., 
as compared with 13.4 per cent. in men 
without such lesions. Glycosuria was 
noted in 0.5 per cent. and 0.2 per cent., 
respectively. 


GENERAL COMMENT 


In our Studies I and II we found that 
33.5 per cent. of the two groups had 
significant circulatory defects; in the 
negro group, 50.6 per cent. were in- 
volved. This means that the colored 
rate was 1.6 times the white. The 
difference in ratio here noted, 1.6:1, 
closely approximates the general mor- 
tality experience for Cincinnati, which 
for the ten-year period ending 1929, 
averages 1.7 (negro): 1 (white). 
Higher mortality rates among negroes 
from circulatory causes have been ob- 
Dublin (1), Wood, 


Jones, and Kimbrough (2), and others 


served elsewhere. 


lave reported negro rates amount- 
ing in some localities to as much as 
twice the rate for the white population. 

lt should be borne in mind, however, 
that a preponderance of the men in- 
cluded in this study were under 40 
years of age. For this reason we have 
on several occasions considered the 
tindings derived from examinees below 
and above this age level; we believe 
‘hat in any study of impairment, em- 


phasis should be placed on age distri- 
bution. 

We have been impressed with the 
fact that nearly half of all cardiovascu- 
lar impairment which was found to 
exist in this group occurred among the 
men under 40 years of age. The per- 
centage of hypertension is conspicu- 
ously high for all age groups over 30. 
Wood and his coworkers (2) hold that 
hypertensive and syphilitic heart dis- 
ease are in the main responsible for 
the higher incidence of circulatory 
impairment among negroes. Our find- 
ings tend in part to bear out these 
observations. Hypertension  consti- 
tuted 45 per cent. of all cardiovascular 
findings; hypertension and cardiac 
hypertrophy combined, accounted for 
90 per cent. The contention made by 
Thom (3) that syphilis is frequently 
associated with elevated blood pressure 
is also borne out in our findings, but the 
evidence is not striking. 

The association of overweight with 
a greater incidence of cardiovascular 
impairment is as evident in this group 
as it has been in previous groups inves- 
tigated here and elsewhere. In the 
negro group, members under 40 years 
of age show the more definite trend, 
whereas those over 40 display little 
influence of the factor of overweight. 

The cardiovascular-renal syndrome 
is probably reflected in the correlation 
of cardiovascular with urinary findings, 
where albuminuria was observed to be 
conspicuously more common among 
men with circulatory impairment. 


SUMMARY 


In a group of 1,000 negro male fac- 
tory workers employed in the Cincin- 
nati metropolitan area, 55.6 per cent. 
were found to have significant cardio- 
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vascular abnormalities. This rate is 
notably higher than that of 33.5 per 
cent. found among 2,000 white male 
workers in this locality. This differ- 
ence in rates closely approximates the 
local mortality experience over a period 
of years. 

A striking number of men under 40 
years were found to have significant 
cardiovascular lesions. Hypertension 
and myocardial hypertrophy predom- 
inated in these findings. 

Rates for cardiovascular lesions were 
definitely higher among those over- 
weight and with albuminuria or glyco- 
suria. Men overweight or with posi- 
tive Wassermann reactions were more 
prone to hypertension. 


CONCLUSIONS 


We do not regard the number exam- 
ined in our series as yet sufficient to 
permit drawing any definite deduc- 


tions. The Heart Council contem- 
plates further studies along these lines 
and a follow-up of those examined over 
a period of years. A comparative 
study of the three groups thus far 
incorporated in our series will, we 
believe, unfold some information of 
value. 

A high percentage of these negro 
workers were unaware of any unsound 
condition of their circulatory system 
as well as of other major defects pos- 
sessed by them. One conclusion is 
therefore obvious: the evidence cited 
here and in our previous report reveals 
the need for wider use of the periodic 
health examination. 


We wish to make due acknowledgment of 
the valuable services rendered by Miss 
IKxatherine Hoenig in the conduct of this 
study and in the compilation of the data 
upon which this report has been based. 
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THE INTERNATIONAL SILICOSIS CONFERENCE HELD AT 
JOHANNESBURG, AUGUST, 1930* 


CHARLES BApHAM, M.B., B.Sc., D.P.H. 


Medical Officer of Industrial Hygiene, Department of Public Health, New South Wales; an 
Australian Delegate 


HE published proceedings of the 

International Silicosis Confer- 

ence will reveal our knowledge 
of one of the chief industrial diseases 
as well as our ignorance of many 
things relating to its causation and 
prevention. These proceedings will 
probably remain for many years the 
standard volumes of reference on 
silicosis and other dust diseases of 
the lungs. However, these evidences 
of things done, these careful records 
of facets, opinions, and experiences, 
will not constitute the chief blessings 
from the Conference. 

The great stimulus for further work 
which all received from personal con- 
tact with international colleagues must 
make work of research in causation 
and prevention prosper. From many 
countries those interested in the pre- 
vention of dust diseases of the lungs 
have come into personal touch, and 
there has been created a nexus from 
this meeting which promises a wide- 
spread application of approved 
methods for the study and prevention 
of these diseases. 


PREVENTION 


Dr. Middleton of Great Britain 
brought forward a_ well-considered 
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scheme for the ordering of the discus- 
sions of silicosis under the headings 
Etiology, Diagnosis, Prognosis, and 
Prevention, and this program was 
circulated. He spoke on etiology and 
considered three factors: (1) exposure 
to dusts of free silica and combined 
silica; (2) the duration of exposure; 
(3) the intermittency of exposure. 

He stressed the need to determine 
the standard of air dustiness which 
produces silicosis, and mentioned the 
figure laid down on the Rand and in 
Sydney; he spoke of the fact that ex- 
posures as short as two years cause 
silicosis, and of the preventive bearing 
of intermittency of employment in 
dusty occupations; he mentioned the 
influence of dust other than free silica, 
such as asbestos, and asked whether 
silica is deposited in a healthy lung or 
only in an affected lung. He thus 
raised many points not included in the 
published program; other speakers also 
broadened the subject for discussion, 
but Professor Loriga (Italy) pointed 
out that our attention should be 
centered on: first, the determination 
of the standard amount of dust toler- 
able to a person of average health; 
secondly, the means of reducing dust 
to this amount; and thirdly, the best 
methods of estimating dust in the 
atmosphere. 
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An Australian delegate stressed the 
need for the study of a size-frequency 
ratio of particles, stating that at about 
400 particles per cubic centimeter 
(using Owens’ dust counter) dust par- 
ticles below 10 microns with a size- 
frequency ratio of 3 do not form a 
visible cloud of dust. He noted the 
failure of the South African authori- 
ties to correlate particulate counts 
with gravimetric estimations. He ex- 
pressed pity for those who still worked 
with the original Kotzé konimeter, 
but praised the recent work in the 
Chamber of Mines laboratory and the 
newer methods of the past year. 
Vhen using the circular konimeter, 
Chanece’s heat resisting glass slides, 
and washing methods, counts were ob- 
tained that prima facie agreed with 
those got by other methods. He ex- 
pressed the hope that further attempts 
would be made in South Africa to 
correlate konimeter counts with sugar 
tube results. In his opinion, Owens’ 
dust counter is capable of doing all the 
work now being done on the Rand 
with the Kotzé and the circular koni- 
meters, and it produces a record from 
which carbon particles and water solu- 
ble salts ean be eliminated by selective 
counting. 

It appeared that the average dust 
exposure on the Rand was about 1 mg. 
per cubie meter, or 110 particles per 
cubic centimeter of a_ size-frequency 
ratio of 3; if this is so, then the 
prospects of our attack on the disease 
by reducing the amount of dust in- 
haled seem rather hopeless. 

Dr. Pirow (South Africa) did not 
agree with these views on the size- 
frequency ratio of dust particles and 
thought that Owens’ dust counter re- 
quired too much care for routine work. 
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He said that attempts were being made 
to standardize konimeter practice. 

Dr. Mavrogordato (South Africa) 
stressed the importance of size-fre- 
quency and mentioned the type of 
semi-dark ground illumination used in 
South African konimeter work. He 
gave his experience with Owens’ 
counter and urged the adoption of a 
uniform method of dust estimation. 
Professor Hall (Great Britain) sup- 
ported this idea, while Dr. Orenstein 
(South Africa) thought that two differ- 
ent methods of dust sampling were 
required, one for routine use and 
another for critical and scientific study, 
for which an international standard 
could be laid down. 

Nothing of importance emerged 
from the discussion on dust masks, 
but Dr. Fisher (Great Britain) stressed 
the practical suecess of the Hay dust 
trap in drilling in coal mines; the 
konimeter counts taken are, however, 
very few. Useful working ideas were 
put forward that the area of intake 
in a mask should be made large to 
compensate for lack of permeability, 
and Dr. Bulmer’s recent device was 
commended. 

Dr. Mavrogordato dealt with the 
more recent views held by many Rand 
authorities that humid conditions 
underground aid the development of 
infectious conditions. As most of the 
silicosis now arising is of the so-called 
infective type, their minds are at 
present directed to methods of freeing 
the mine air of silica dust by ventila- 
tion rather than by the use of water to 
remove dust of micronic size. The 
dust which is inimical is invisible in 
concentrations which will produce 
silicosis, and the recent idea that we 
would better appreciate the problem if 


J. 1. H. 


May, 1931 




















Le 


INTERNATIONAL SILICOSIS CONFERENCE 171 


we regarded this dust as a gas has 
eained ground. The chief use of 
humid conditions, as outlined by sev- 
eral speakers, is to prevent the forma- 
tion of fine dust and not for the re- 
moval of such dust when formed. 

Dr. Middleton gave a clear exposi- 
tion of the principles that should 
govern the application of exhaust 
ventilation to dusty processes. 

Professor Koelsch (Germany) drew 
attention to the fact that in Solingen 
investigation has shown that cases of 
silicosis occur among wet grinders 
with considerably greater incidence 
and of a more severe type than among 
dry grinders. This fact is, in his 
opinion, related to the damp atmos- 
phere. Dr. Russell said that there 
was a high incidence of silicosis and 
tuberculosis in the wet grinding in- 
dustry in an American state but that 
it had been reduced by the substitu- 
tion of dry grinding with an exhaust 
system. 

Dr. Orenstein, reviewing the prob- 
able inerease in virulence of Rand 
silicosis, asked whether water or some- 
thing else was responsible for this. 
Later he demonstrated in cinema films 
taken underground how dust, in- 
visible to the naked eye, was revealed 
by the film. 

The possibility of preventing silico- 
sis by admixture of adulterate innoc- 


uous dusts with silica dust was 
discussed. No clear instances of ad- 


vantage could be cited by delegates 
and the general sense of the Conference 
seemed skeptical of any advantageous 
results being likely from this proce- 
dure. The use of hygroscopic methods 
for removing dust from the atmos- 
phere was touched upon, and various 
substances were mentioned. Those 
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tried out on the Rand were said not 
to have shown any advantage over 
water; moreover, they lose their effi- 
eacy in humid and wet mines. 

Mr. Phelan, from his training as a 
physicist, suggested application of such 
a method as that devised by J. J. 
Thompson for counting ions in ionized 
gas. Certainly the subject of dust 
determination is one in which we re- 
quire new ideas from physicists. 

Dr. Orenstein pointed out the newer 
work of dust determination in photo- 
graphic film manufacture, particularly 
the use of the photo-electric cell. 

The reporters on the Section of Pre- 
ventive Measures were Professor 
Loriga (Italy), Mr. Roberts (South 
Africa), and Dr. Badham (Australia). 
Extracts from two important para- 
graphs of their report, Nos. 3 and 4, 
read as follows: 


3. From the information supplied by 
various members, the disease becomes 
noticeable after widely differing periods of 
exposure to siliceous dust, depending appar- 
ently upon: 

(a) The amount of dust inhaled; 

(b) The percentage of free silica con- 
tained therein; 

(c) The size-frequency (or fineness) of 
the particles inhaled; 

(d) The nature and sort of such other 
substances (including vapours and gases) 
as may be inhaled simultaneously, or other- 
wise; 

(ce) The powers of resistance of the in- 
dividual concerned; 

(f) The presence or absence of a com- 
plication by an infective process. 

It was agreed that by the use of water and 
other preventive measures the dust con- 
tents of air can fairly readily be reduced to 
ordinarily invisible amounts. In Australian 
experience this represents something in the 
neighbourhood of 4 or 5 milligrams per 
cubic metre, or say 400 or 500 particles per 
cubic centimetre when the particles are 
from 1 to 10 microns with a size-frequency 
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ratio of 3. It was, however, evident from 
the discussion that it is impossible, under 
existing conditions, properly to correlate 
dust determinations made in different coun- 
tries, in different industries and for different 
purposes, as well as for different immediate 
objects. 

The experience on the subject of certain 
members went to show that while exposure 
to various other dusts simultaneously with 
silica might affect the development of 
silicosis, the suggestion that other dusts 
might be used as an antidote against silica 
should be treated with great caution and 
reserve. Further research in this direction 
is urgently called for. It was pointed out 
that experimental evidence and practical 
experience under working conditions had 
shown that prior or subsequent inhalation 
of other dusts in no way delayed the de- 
velopment of silicosis. 

In the course of the discussion under this 
heading some reference was made to the 
alleged immunity from silicosis in some 
districts where quartz in company with 


non-siliceous rock is mined, but it was_ 


pointed out that further investigation had 
shown in the one case that the allegation 
was unfounded, in that the existence of 
silicosis had been obscured by the migratory 
nature of the working population; while in 
other cases it appeared that by reason, 
possibly, of the absence of laws relating to 
compensation, the medical evidence is not 
so complete as it might otherwise be, and 
there is sufficient room for doubt as to the 
exact position of the workers vis-i-vis 
silicosis. In all cases where there are laws 
relating to the compensation of silicotics 
it is but natural that the examination of the 
workers will be more thorough. 

There was a certain consensus of opinion 
that alternative employment and periods 
free from exposure to siliceous dust tended 
to increase the resistance and thereby delay 
the development of silicosis. 

4. The discussion on methods for the 
prevention of dust and the inhalation 
thereof fell, on broad lines, under the 
following headings: 

(2) The use of water; 

(b) Exhaust draught applied at or near 
the point of origin of the dust; 

(c) Dust traps and masks; 


(d) Ventilation; 

(e) Other methods. 

There was something said in favour of 
each of the methods referred to. It was 
agreed that no one method is applicable in 
all circumstances, but that in most cases, 
and especially in mining, there should be a 
combination of methods. 

With regard to water, it was pointed out 
that as far as the Witwatersrand was con- 
cerned, it is used in three different ways, 
namely: 

(1) To prevent the formation of dust 
during the drilling of holes, in blasting, and 
the handling of broken rock; 

(2) For the wetting of all surfaces with a 
view to securing a ‘“‘fly-paper’’ effect in 
retaining dust which might settle on those 
surfaces; 

(3) For spraying into the air in order to 
allay dust which had been formed. 

In regard to (1) it was generally agreed 
that the application of water at the site of 
percussion or fracture tends to minimise the 
formation of dust, but attention was drawn 
to the fact that in several operations, e.g., 
rock drilling, stone cutting, grinding, etc., 
sparks accompanied by dust escape even 
when the surfaces concerned are actually 
under a film of water. 

In regard to (2), the view was expressed 
that since there is no particular reason why 
dust particles of the order of less than 3 
microns should settle on the roof and sides 
of working places, and since they would 
settle on the floor only after many hours, 
the value of these wetted surfaces as dust 
catchers is probably small. 

With regard to (3), it was pointed out 
that the dust particles with which the Con- 
ference was concerned are of the same order 
in size as micro-organisms, and that no one 
nowadays would expect to catch micro- 
organisms by means of a spray. In this 
connection it was mentioned as a matter of 
interest that Lord Lister, in his famous 
address delivered at Berlin, had stated that 
he felt ashamed of ever having suggested 
such a possibility in surgery. 

The consensus of opinion was that as 
sprays are of little value for removing fine 
dust from the air and that since, further, 
a humid atmosphere and the presence of 
droplets had been shown experimentally 
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to increase the risk of various infections, 
their use should be restricted. 

This view, however, does not necessarily 
apply to water blasts used on the Witwaters- 
rand when firing in development ends, since 
while such blasts might not catch much of 
the finer dust (except by the subsequent 
condensation of water vapourised by the 
heat generated in blasting) they put into 
solution some of the noxious gases and wet 
the broken rock so as to prevent the escape 
of the dust when that rock comes to be 
handled. 

In regard to (6), it was mentioned that 
exhaust draught was of great value in those 
processes of manufacture where there is an 
objection to the use of water. In some 
cases water cannot be used for fear of spoil- 
ing the material, and in other cases the 
workmen at times turn it off because it 
makes them wet. In all such cases, exhaust 
hoods should, if applicable, be used. It is 
necessary, however, that these hoods should 
be placed in close proximity to the work and 
that regard should be had to the direction 
and speed of rotating objects. As an ex- 
ample of what could be done in manufactur- 
ing processes by the use of exhaust draught, 
cases were mentioned of a decrease in the 
incidence of silicosis which had followed the 
abandonment of wet grinding in favour of 
dry grinding with suitably applied exhaust 
draught. It was also pointed out that 
before exhaust draught was used for the dry 
grinding of metals this process was much 
more dangerous than wet grinding, but that 
since the introduction of efficient exhaust 
draught with dry grinding the position has 
been reversed. 

(c) Dust Traps. As an example of the 
application of this method to the drilling of 
holes in mines, mention was made of an 
apparatus wherein the drill steel operates 
through an artificial collar held against the 
face of the rock and through which ejector 
induced suction led the dust produced in 
drilling into a dust trap or filter. This 
apparatus was said to be very effective and 
popular in certain collieries to which laws 
relating to silicosis have recently been 
apphed. 

Masks. It appeared from the experience 
of members that workmen submit readily 
to their use only when discomfort from the 
Vol. 13 


l 
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inhalation of noxious dust can thereby be 
avoided. 

In some circumstances  loose-fitting 
masks of the pressure type wherein a con- 
stant supply of fresh air under positive 
pressure is led in througha flexible tube have 
proved very efficacious. Such masks, how- 
ever, are useful only when the wearers can 
perform their work without the necessity 
of moving from place to place. The same 
applies to tight-fitting masks supplied with 
air at normal pressure through a tube from 
a distant source. 

Other masks wherein air was inspired 
through a filtering medium such as cotton 
wool, sponges, etc., and expired through a 
light non-return valve, were also described. 

Reference was also made to masks in 
which the air to be inspired is made to pass 
through a tortuous path and impinge on 
damp surfaces which will retain the dust. 

The feeling of the Conference was that 
while the masks at present available may be 
of some value in special circumstances, and 
particularly in those cases where the forma- 
tion of dust (and the consequent necessity 
for precautions) is intermittent; they are so 
unwieldy or interfere so much with respira- 
tion that their constant use is impracticable 
during hard work and especially in a hot 
and humid atmosphere. 

In regard to (d)—Ventilation—there was 
but little direct discussion, it being agreed 
that good fresh air ventilation was desirable, 
and indeed essential. It was emphasised, 
however, that to be effective the ventilation 
currents must be properly split and directed 
so as to sweep all dust-laden air out of the 
mine or works, as the case may be, in much 
the same way as dangerous gases are swept 
out of collieries. 


Their recommendations which were 
adopted by the Conference are: 


1. While the methods of conducting and 
the details relating to the routine sam- 
pling of air can best be left to each local 
authority, it seems highly desirable that for 
certain special critical and scientific studies 
of dust particles in air and their effect, there 
should be established some standard method 
which for this special purpose would permit 
of inter-industrial and inter-national com- 
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parisons; in this connection it is suggested 
that the instruments at present approved by 
the various experts should be taken into con- 
sideration. The results of these investiga- 
tions should be communicated to the Re- 
search Division of the International Labour 
Office for correlation. 

2. That as photographie and photo-elec- 
tric cell methods of dust determination 
have been successfully applhed in certain 
special circumstances, there should be re- 
search in such methods, with a view to 
ascertaining their adaptability in other 
circumstances. 

3. In view of the chemical theory of the 
causation of silicosis, the importance of 
estimating the size-frequency of particles 
has increased owing to the fact that the 
surface exposure (which varies greatly with 
different sized particles) is the chief factor 
in the amount of silica which goes into 
solution. It is suggested, therefore, that 
investigators should include in their work 
determinations of the size-frequency of 
particles. 

4. (a) The Conference urges that the 
investigations suggested in paragraph 1 
should be undertaken with the least possible 
delay in all countries which are interested 
in the problem. 

In view of the thoroughness and out- 
standing work of research already carried 
out on the Witwatersrand, and in view of the 
special facilities which exist in that area, 
the Conference attaches special importance 
to the investigations which may be under- 
taken on the Witwatersrand and ventures 
to express the hope that they will be ini- 
tiated at the earliest possible moment. 

(b) The Conference recommends that as 
soon as the standard method referred to in 
paragraph 1 has been perfected it should be 
applied for the purpose of making at least 
one complete survey of the dust concentra- 
tion in dusty industries throughout the 
world. The results of this survey should 
be communicated to the International 
Labour Office. 

(c) The Conference considers that the 
survey recommended in (b) should include 
an investigation into the relative 
frequency of the dust particles. 

Every effort should be made to emphasise 
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the fact that the prevention of silicosis must 
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be achieved by means of a whole series of 
provisions relating to hygiene in mines— 
viz., chiefly by reducing production and 
diffusion of dust, by maintaining the purity 
of the air, and by means of personal hygiene. 

5. That no opportunity should be lost of 
stressing the importance of general and 
localised ventilation as one of the best 
hygienic measures in dusty industries. 

6. That the personal protection of the 
workers should not be exclusively confined 
to such protective measures as, for instance, 
the wearing of masks, but should be sup- 
plemented by secondary measures such as 
the provision of suitable change houses and 
shelters, and by the regulation of working 
hours, ete. 

7. That many of the points raised in the 
prevention and control of dust call urgently 
for investigation by the physicists. 


ETroLoGy, PATHOLOGY, AND 
DIAGNOSTICS 


This discussion was opened by Dr. 
Mavrogordato, who said that any inert 
relatively insoluble dust which gets 
into the lungs in sufficient quantity 
favors fibrotic conditions. A dusty 
lung is a wounded lung and any in- 
fection is of great importance. He 
dealt with the advantage which might 
result from intermittent employment 
in a dusty trade, whereby the lungs 
could eliminate dust. Infection is es- 
sential if silicosis is to progress, and 
this infection is not only tuberculous. 

“Can silica dust,” he asked, “start 
an allergic state in the tissues akin 
to tubercle and might these two aller- 
gies bear some reciprocal reaction?”’ 
If a dry bronchiolitis were present, he 
thought that dust could more easily 
get into the lung. His observations 
have convinced him that silica aids 
the growth of tubercle bacilli—how, is 
unknown. 

Dr. Gardner said that dust of 
granite, carborundum, aloxite, emery, 
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ete., placed in the peritoneal cavity of 
euinea-pigs is ingested by phagocytes 
which are not damaged, so that the 
preservative effect of dust on these 
cells is not confined, as thought by 
Dr. Mavrogordato, to silica. His ex- 
periments sought to determine whether 
the development of a silicosis in guinea- 
pigs would alter the virulence of 
superimposed tuberculous infection. 
He used an attenuated strain of 
Bacillus tuberculosis, which, by inhala- 


tion, produced only isolated  sub- 
pleural tubercles in lung tissue, 
massive involvement in_ tracheo- 


bronchial lymph nodes, and nothing 
in other viscera—an infection which 
was cured by resolution within two 
years and which never killed the 
guinea-pig. He found that in infected 
animals dusted by daily inhalation of 
quartz, the tuberculous lesions spread 
and generally pulmonary tuberculo- 
sis — chronic and fatal — resulted. 
Irom further experiments he con- 
cluded that the virulence of the strain 
of tubercle used had not increased, 
but that a temporary alteration in 
environment had been produced in the 
silicated lung which favored multi- 
plication of the tubercle bacilli. 

Dr. Gardner stated that the rabbit 
was a better animal than the guinea- 
pig for experimental work, owing to 
the greater development of lymphoid 
tissue in the lungs of the rabbit, which 
caused a fuller reaction to dust in- 
halation. 

Professor Loriga thought that silico- 
sis was a pathologie entity not differ- 
ing from other pneumonokonioses. 


Pathology 


Dr. Strachan said that from ex- 
amination of cases of status lymph- 
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aticus, Dr. Simson and he _ had 
determined the distribution — of 
lymphoid tissue in the lungs and 


found that it was related to the air 
passages—the dust cells accumulated 
in this lymph tissue round the smaller 
bronchi and bronchioles. <A cellular 
fibroblastic reaction gives rise to a 
dense ball of hyaline fibrous tissue. 
The cellular fibroblastic lesions show 
first in the tracheobronchial glands, 
then in the pleura, and finally in the 
lung substance. As biologie tests of 
certain fibroblastic lesions had proved 
negative for Bacillus tuberculosis, he 
considered that there is a definite 
entity simple silicosis. ‘To the type of 
silicosis in which infection plays a part 
the term infective silicosis can be ap- 
plied; here the nodules have more 
exuberant fibrous tissue and are more 
rapid in growth, and central necrosis 
occurs early. In simple silicosis de- 
generative changes of nodules are fatty, 
sometimes with calcification; necrosis is 
rarely seen. Professor Ixettle demon- 
strated microscopic preparations show- 
ing the modification of artificial miliary 
tuberculosis by silica. Rabbits inocu- 
lated first with intravenous amorphous 
silica and later with Bacillus tubercu- 
losis develop more miliary tubercles 
than rabbits not receiving the silica 
injection. In mice with interstitial 
lesions produced by silica or calcium 
followed by tubercle bacilli intrave- 
nously, the tubercle bacilli were found 
in much greater number in the silica 
lesion than in the calcium lesion. 

Dr. Gardner gave a and 
demonstration of his very important 
work at the Trudeau Sanatorium at 
Saranac, which appears destined to 
guide our outlook on dust diseases in 
the immediate future. He described 
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an interesting technic for exposing 
animals to various dusts; his experi- 
ments were conducted on a large scale 
and continued over periods of more 
than two years. Setting out to deter- 
mine whether development of silicosis 
alters the virulence of the bacilli of a 
superimposed tuberculous infection, he 
found that marble dust with less than 
1 per cent. of free silica produced only 
hyperplasia of lymphoid tissue of the 
lungs of guinea-pigs. After two years’ 
exposure, while the attenuated strain 
of tubercle bacilli did not develop a 
generalized tuberculosis, there was, 
nevertheless, a well-marked failure of 
the normal process of resolution in 
many of the tubercles with calcifica- 
tion of ecaseous centers. This effect 
was not due to the calcium of the 
marble for a similar thing was seen to 
follow carborundum dusting. 

Granite dust is too slow in action to 
produce fibrosis of lung tissue in the 
exposure period possible in a guinea- 
pig. A true fibrosis is found in 
tracheobronchial lymph nodes after 
exposure for two or three years. Al- 
veolar phagocytes which have in- 
gested dust particles accumulate in 
the air spaces. 

With carborundum dust no nodular 
fibrosis develops after four years ex- 
cept in the tracheobronchial lymph 
Masses of dust laden phago- 
eytes accumulate in the alveoli. There 
are marked changes in the connective 
tissues of the bronchi and blood vessels 
which are thickened by vascular granu- 
lation tissue with lymphoid phago- 
eytie cells. 

With quartz dust the phagocytes 
instead of remaining for long periods 
in masses in the terminal bronchioles, 
as with granite and carborundum 


nodes, 
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dusts, migrate and reach lymphoid 
tissue of the lung. A nodule is formed 
without fibrosis, perhaps similar to 
Dr. Mavrogordato’s pseudotubercle. 
A cellular fibrosis replaces this nodule 
of phagocytes and there follows the 
characteristic hyaline appearance of 
the fully formed silicotic nodule as 
seen in human beings. A similar reac- 
tion occurs even earlier in the tracheo- 
bronchial lymph nodes. 

The reaction of guinea-pigs to asbes- 
tos dust differs markedly from the 
reaction to the preceding dusts. As- 
bestos particles when inhaled come to 
rest on the irregular walls of the 
bronchioles. The phagocytes do not 
migrate to lymphoid tissues. Some of 
them find their way to the cells of air 
passages and the fibroblasts in the bron- 
chioles proliferate to form a delicate 
fibrosis; this tissue contracting con- 
stricts the air spaces. But in rabbits, 
on the contrary, phagocytes do carry 
inhaled asbestos to lymphoid tissues. 

Dr. Gardner coneluded from his ex- 
periments that the difference in the 
localization of various dusts is a func- 
tion of the action of these dusts upon 
phagocytes which have ingested them. 
He formulated a working hypothesis, 
viz., that any dust possessing the 
necessary chemical. composition will 
provoke fibrosis, when and where 
phagocytes are concentrated in suffi- 
cient quantities in contact with pre- 
existing connective tissue cells. 

Dr. Gardner’s address and demon- 
stration did not cover the large scope 
of his work. His extraordinarily in- 
teresting work on the reactivation of 
healing primary tubercles in the lung 
by the inhalation of quartz, granite, 
and carborundum dusts was_ barely 
touched upon. 
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Diagnosis 


The sixth sitting of the Conference 
was concerned with the diagnosis of 
silicosis as an industrial disease. Dr. 
Irvine dealt at length with this ques- 
tion. He urged the adoption of a 
standard of diagnosis of silicosis and 
thought that such a standard could be 
reached by correlation of pathologic, 
radiologic, and clinical results. This 
correlation has been done in Johannes- 
burg. A satisfactory radiograph is 
the most reliable single criterion in 
diagnosis, but it should be considered 
along with a medical and an industrial 
history. He dealt with the develop- 
ment of the disease, defining a bron- 
chial phase with generalized ramifying 
fibrosis followed by a nodular phase 
which is actually simple silicosis as at 
present defined. Only in a minority 
of cases of clinically definite simple 
silicosis is this the whole picture, for 
already in the majority of cases foci of 
tuberculosis are continually present. 
An infective phase, most commonly 
tuberculous, usually follows. Such 
cases in South Africa are called in- 
fective silicosis and not tuberculosis 
and silicosis unless ‘‘an active clini- 
cally detectable deteriorating tuber- 
culosis is present.’”’ Dr. Irvine thought 
that as a general standard the radio- 
graph should show indications of com- 
mencing nodules, but he would deviate 
from this definition and follow the 
example of the Miners’ Phthisis Med- 
ical Bureau which recognized silicosis 
with only simple generalized arboriza- 
tion and no nodulation, if there were 
any infective element present and a 
mining history. He stressed the fact 
that the South African diagnosis of 


tubereulosis is on clinical and not 
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on radiographic grounds. In routine 
work, disability is ascertained by com- 
mon sense clinical methods. An 
Australian delegate drew attention to 
the fact that as cases of fibrosis of the 
lungs occurred resembling cases of 
silicosis found in South Africa, but 
originating from exposure to dust con- 
taining 85 per cent. of silicates, in- 
tractable or otherwise, with 15 per 
cent. of free silica, care was needed in 
making any standard for the diagnosis 
of silicosis apart from other dust 
fibroses. 

Dr. Middleton spoke of varying 
types of dust fibroses resulting from 
the dust of different industries. In 
cotton and other textile workers there 
is a peribronchial type of fibrosis ap- 
proximating the fibrotic picture ob- 
tained in workers with dusts having a 
low silica content. 

Professor Béhme mentioned Ed- 
ling’s work among Swedish coal 
miners. The coal in which they work 
is soft and free from chemical im- 
purities. The radiographs of these 
miners resembled the appearances seen 
in silicosis; pathologie examination of 
the lungs, however, shows no fibrosis, 
but only the filling up of alveoli and 
bronchioles with coal dust, and con- 
gestion of the tissues. 

While Dr. Gardner thought that 
lymphatic obstruction played an im- 
portant part in the production of 
fibrous diseases of the lungs, Dr. 
Strachan thought that lymph stasis 
played no part. 

Professor Kettle queried the bron- 
chiolitis brought forward by the South 
African pathologists as an early change 
in silicosis, and another delegate 
thought that this was a postmortem 
condition. 
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Dr. Mavrogordato urged a distine- 
tion and a definition of silicosis, sepa- 
rating it from other pneumonokonio- 
ses. He believed that lymph stasis 
played an important part in its pro- 
duction. 

Dr. Irvine spoke further on general 
ramifying fibrosis as a distinct pre- 
silicotic phase. He said that the prac- 
tical working rule was that if a man 
developed this non-nodular type of 
fibrosis after a long service under- 
ground and there was disability, they 
were inclined to compensate. 

Professor Béhme, whose publica- 
tion on silicosis in Germany was one 
of the most interesting before the Con- 
ference, gave a demonstration of a 
number of extraordinarily fine sections 
showing the pathologie conditions seen 
in lungs affected by dust and tuber- 
culosis. 

Dr. Moore said that physical tests 
and estimation of vital capacity had 
been of very little advantage in West- 
ern Australia and Tasmania. The 
radiographic appearances of men 
affected by asbestos were shown or 
described by Professor Loriga, Dr. 
Gardner, and Dr. Middleton. It was 
agreed that the appearance was that 
of a generalized fine fibrosis. The 
South African pathologists have ex- 
amined the sputums of fifty asbestos 
workers and demonstrated the ‘‘cu- 
rious bodies” in forty-eight. 

Dr. Badham read a paper on the 
radiographic examination of certain 
Australian coal This work 
done in collaboration with Dr. 
Moore of the Commonwealth Health 
Department of Australia. A group of 
ten men who showed a fine type of 
pneumonokoniosis had been found by 
Dr. Badham to work in the same pit. 


miners. 
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It was desired to ascertain the in- 
cidence of pulmonary fibrosis among 
coal miners in this district chiefly 
because the practice of stone dusting 
to prevent explosions was being in- 
itiated. It was pointed out that such 
an investigation was essential to pre- 
vent future cases of fibrosis from being 
ascribed inaccurately to the practice 
of stone dusting, and to save this 
scientific safeguard from falling into 
disrepute. It appeared likely that 
certain of the stone dusts used could, 
after a sufficient period of exposure, 
cause fibrosis; nevertheless, the con- 
tinual exposure of coal miners to the 
dusts of certain pits was considered 
to be more inimical and more difficult 
to control. 

Of the 471 radiographs taken, 
seventy-seven were selected for sub- 
mission to the Conference, all of which 
showed fibrotic changes in degrees 
varying from slight to dense fibrosis, 
with or without associated infection. 
Of these seventy-seven, thirty-five 
showed changes due to infective proc- 
esses. Of the seventy-seven men who 
were diagnosed as having fibrosis, 
twenty-eight had a purely Australian 
coal mining history. The coal meas- 
ures in which these men worked do not 
contain free silica, as far as can be 
determined, in amount greater than 1 
per cent. The strata associated with 
the large seams which are worked 
consist of shale. An exposure to 
shale dust is very slight owing to the 
size of the seams worked. 

Members of the Conference were 
very interested in these films and 
anxious to learn the pathologic condi- 
tion of the lungs. The Australian 
delegates had no information on this 
essential point and the recent patho- 
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logie work of Collis and Goadby was 
not then available. 

Finally, Professor Kettle drafted 
definitions of the stages of silicosis 
and it was agreed that tuberculosis 
should be regarded as an auxiliary 
entity to silicosis, a condition parallel 
to it and adding to the disability 
caused by it. 

Dr. Orenstein secured from the Con- 
ference a statement that in the present 
state of our knowledge on the path- 
ology of the diseases, the view was not 
considered justified, that silicosis is 
essentially tuberculosis, at least as 
seen in South Africa. 

The reporters on the Section of 
Etiology, Pathology, and Diagnostics 
were Doctors Gardner, Middleton, 
Orenstein, and Steuart. Among their 
conclusions which were accepted by 
the Conference were Nos. 4, 7, 23 and 
24, which dealt with dust diseases 
generally: 


4. Silica dust plays the dominant role 
in the production of silicosis, admixture of 
other dusts tending to modify the picture in 
the direction of that of other pneumono- 
konioses, in some relation to the proportion 
of free silica inhaled. 

7. The establishment of a silicotic proc- 
ess in a lung renders the subsequent in- 
halation of other dusts, in themselves rela- 
tively innocuous, capable of producing 
serious pneumonokoniosis. 

23. The inhalation of asbestos dust pro- 
duces a definite pneumonokoniosis, which 
may occur also in association with tuber- 
culosis, and deaths have been recorded. 

This pneumonokoniosis is associated with 
the presence in the lungs of ‘‘asbestosis 
bodies,’’ but the mere presence of these 
bodies in the lungs or sputum does not con- 
stitute evidence of the disease. 

For the diagnosis of this pneumonokonio- 
sis the same criteria as described for silicosis 
should be applied, mutatis mutandis. 

There is not at present sufficient evidence 
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to show definitely to what extent tuberculo- 
sis and this type of pneumonokoniosis react 
upon one another. 

24. There are other dusts, such as, for 
example, from marble, coal and earborun- 
dum, ete., which may contain small quan- 
tities of silica and produce demonstrable 
lung changes, radiographically resembling 
in some cases the appearances observed in 
arly silicosis. 

There is not sufficient body of evidence 
available to enable a definite statement to 
be made of pathological changes in man. 
In animal experiments, the inhalation of 
earborundum dust over a period of four years 
has produced fibrosis only in the tracheo- 
bronchial lymph nodes; the lungs were en- 
tirely free of fibrotic changes. This, and 
other observations on inhaled granite and 
asbestos dusts suggest the hypothesis that 
to produce pulmonary fibrosis a sufficient 
concentration of a relatively insoluble dust 
must be brought by the activity of phago- 
eytic cells into intimate contact with con- 
nective tissues. Withthese dusts the migra- 
tion of phagocytes, for at least a prolonged 
period, is ineffective in establishing such 
contact in the lung. Only in the tracheo- 
bronchial nodes are these conditions realised 
during a period of four years. 


Silicosis in its limited sense was 
dealt with in many other conclusions 
which covered its pathology and radio- 
graphic appearance. 

The Conference agreed, also, on con- 
clusion No. 8 which stated: 


8. It was suggested that intermittency 
of employment retards the onset of silicosis, 
but the evidence adduced in support of 
this, though suggestive, is not conclusive, 
when the total period of exposure is not 
affected. 


PROGNOSIS, COMPENSATION, AND 
AFTER CARE 


The ninth session of the Conference 
was concerned with the subjects of 
Prognosis, Compensation, and After 
Care. 
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Mr. Spence Fraser stated that while 
it was true that the annual number of 
new cases of silicosis today was about 
the same as in 1920 to 1923, still he 
had no hesitation in saying that the 
position had improved. This optimism 
did not appear acceptable to all the 
South African delegates who were in 
a better position to appreciate the 
value of South African work than 
delegates from overseas. The apparent 
contradiction in the statement that 
the position had improved while the 
production rate of silicosis was the 
same was explained as due to the 
different type of miners employed, the 
percentage of long-service men being 
now much greater than previously. 
Dr. Orenstein was critical of the 
statistical deductions and Professor 
Hall urged that full data should be 
analyzed by overseas actuaries for 
the confirmation of South African 
views. Some delegates seemed to 
think that it was premature to speak 
of the good progress of the campaign 
against silicosis when the production 
rates and cost of compensation showed 
no abatement, and the latter 
even increasing. 

Dr. George of Broken Hill, New 
South Wales, said that in 1922 and 
1923, thirty-four Broken Hill miners 
suffering from uncomplicated silicosis 
were settled on orchard farms. The 
men were told that they had no in- 
capacity and that they would make a 
success of their new lives. These men 
werea specially selected group. From 
the commencement the scheme was a 
failure. Up to the present time, of 
these thirty-four men, seventeen have 
developed or died of pulmonary tu- 
berculosis; about nine of these men 
are still on their farms. and some of 
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them have definite tuberculosis. Dr. 
Pringle, of the Rand Miners Sana- 
torium at Springkell, said that men 
certified as silicotics could not do 
agricultural work. 

The Chairman, Dr. Irvine, said 
that the number of silicotiecs who did 
not leave underground work was small. 
They progressed no worse than the 
men who left, but the majority were 
mine officials. The Miners’ Phthisis 
Medical Bureau believed that about 
25 per cent. of the men who continued 
underground work would be prejudi- 
cially affected. 

Mr. Du Toit of the Miners’ Phthisis 
Board showed that work in mines 
other than the Rand had put a load 
on the South African compensation 
scheme. He stressed the difficulties of 
rehabilitation, instancing the failure 
of land settlement of silicotics in South 
Africa and Australia. 

Dr. Fisher thought that alternative 
employment was impossible for coal 
miners owing to social conditions. He 
suggested the employment of affected 
coal miners on repairs in main haulage 
roads at agreed rates. 

Dr. Orenstein made a plea for the 
better use of the money spent in com- 
pensation. He raised the question 
as to whether we might consider silico- 
sis preventable; certainly removal from 
work in early stages has not prevented 
further progress of the disease. He 
stated his belief that there were no 
good grounds for the compulsory re- 
moval of silicotics from their custom- 
ary employment unless such removal! 
did not tend to lower markedly their 
economic level of livelihood. He 
thought that the removal in the fifth 
and sixth decades of life was generally 
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inadvisable unless a high degree of 
incapacity was present. 

The reporters of this section were 
Dr. Cunningham, Professor Hall, Pro- 
fessor IXoelsch, and Dr. Badham 
(co-opted). Professor Hall drafted an 
account which summarized the dis- 
cussions under four headings: 


1. What is the prospect of a man exposed 
to free silica dust as regards acquiring 
silicosis? 

2. What is the prognosis in a case of 
simple silicosis if he leaves the industry at 
the first stage of the disease (ante-primary 
stage)? 

3. What is the prognosis in a case of 
simple silicosis if he remains in the industry 
after the first stage of the disease (ante- 
primary stage) declares itself? 

4. What is the prognosis in a case of 
silicosis with tuberculosis? 


His colleagues agreed with this pres- 
entation after certain alterations. 
While the original of this draft was a 
valuable guide to our present outlook, 
it was, nevertheless, adjudged to be 
too lengthy to secure more or less 
ready acceptance by the Conference. 
It is to be hoped that the original draft 
will be published in toto elsewhere. 
I will, however, quote part of the 


original draft of questions 2 and 3 
in full: 


Question 2.—What is the prognosis in a 
case of simple silicosis if he leaves the indus- 
try at the first stage of the disease (ante- 
primary stage)? 

(NV. B. Here and throughout this Report 
the term silicosis will be used according to 
the South African terminology as distinct 
from tuberculosis with silicosis. The ques- 
tion whether it is really a simple silicosis 
or whether it is an infective silicosis will be 
dealt with in particular instances. ) 

It was natural to hope and even to expect 
that by catching the silicotie at his earliest 
recognisable stage as is being done in the 
South African mines, and by removing him 
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at once from the industry, the disease 
would be prevented from progressing, and 
if not actually checked would at least be 
arrested. Speaking generally, however, 
this sanguine expectation has not been 
fulfilled. With the exception of a compara- 
tively small number, most of the cases 
leaving the industry on the first discovery 
of silicosis at the periodic medical examina- 
tion progress unfavourably. This may be 
attributed to more than one cause. Some 
are of the so-called infective type—and 
that infection is in most cases believed to 
be of a peculiar latent tubercular nature— 
which though not coming under the legal 
definition of tuberculosis as laid down in 
the South African statute, and indeed 
having a somewhat obscure pathological 
history, is yet a serious hindrance to the 
arrest of progress of the disease even though 
the man be removed from the industry 
immediately. 

This difficult and as yet not fully under- 
stood complication of the subject—namely, 
infective silicosis—is dealt with elsewhere 
in the report. It plays a very important 
part in the question of prognosis. 

Question 3.—What is the prognosis in a 
case of simple silicosis if he remains in the 
industry after the first stage of the disease 
(ante-primary) declares itself? 

As, owing to economic factors connected 
with compensation, only a very small num- 
ber of the silicoties in South Africa do re- 
main at work underground after the disease 
has declared itself, the evidence on this 
point is somewhat indefinite. It is stated, 
however, that there are at present about 150 
men in this position, and it is said that their 
progress is no worse than that of those who 
have left the mines. Among these 150 are 
included a considerable number of higher 
officials whose duties do not now expose 
them considerably to dust and whose eco- 
nomic position remains as good as before. 

The opinion was expressed at the Con- 
ference that to continue at work under- 
ground will not prejudice the man very 
markedly. 


Finally the reporters agreed upon 
the following recommendations with 
regard to compensation and after care, 





which were adopted, after certain ac- 
cepted alterations, by the Conference. 


COMPENSATION FROM THE MEDICAL POINT 
oF VIEW 


1. Silicosis complicated or not by tuber- 
culosis constitutes an occupational disease 
which may involve reduction of working 
capacity. 

2. It should be left to competent authori- 
ties to decide in accordance with their par- 
ticular conditions, whether other forms of 
pneumonokoniosis should be regarded as 
occupational diseases. 

3. In establishing the amount of dis- 
ability, account should be taken of the 
clinical and functional condition as a whole. 

4. The determination of disability should 
be entrusted to an independent medical 
expert, or body of experts, possessed of the 
requisite clinical and technical knowledge 
and having at his or their disposal suitable 
apparatus for effecting the examination. 

5. It is suggested that removal from all 
industrial occupations involving exposure 
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to noxious dust should be enforced in al! 
cases of open tuberculosis. 

6. Where legislation provides for the 
compulsory removal from occupations in- 
volving exposure to silica dust of workers 
affected by silicosis, it is suggested that 
such compulsory removal should not neces- 
sarily be applied to workers who have been 
in the same industry for a period of not less 
than fifteen years and have reached the age 
of 45 years. 


AFTER CARE 


1. Sanatorium treatment should be pro- 
vided for suitable cases. 

2. Hitherto most of the rehabilitation 
schemes have been unsuccessful. Further 
investigation into this problem is urgently 
called for. 

It must be remembered that these 
recommendations were agreed upon at 
a Conference of delegates of many 
countries. Their acceptance, in view 
of the many and varied local condi- 
tions, enhances their value. 


3.1. B. 
May, 1931 











BOOK REVIEW 


Siuicosis. Recorps OF THE INTERNA- 
TIONAL CONFERENCE HELD AT JOHANNES- 
BURG, 13-27 AuacustT, 1930. International 
Labour Office, Studies and Reports, 
Series F (Industrial Hygiene) No. 13. 
Paper. Pp.692. Geneva, 1930. 


The International Labour Office at 
Geneva has done well to publish under 
one cover the proceedings of the Con- 
gress on Silicosis, which was held at 
Johannesburg in August, 1930, and 
also the series of excellent papers pre- 
pared for the Congress by experts on 
various aspects of the disease, es- 
pecially in regard to its occurrence in 
the gold mines of South Africa. 
Several of these expert papers are 
excellently illustrated to demonstrate 
pathologie and radiographic findings. 
They commence with an _ historical 
review of the mining conditions on the 
Witwatersrand, in which the dust and 
ventilation problems of today are 
shown to be totally different from 
those prevailing at the beginning of 
the century, at which time silicosis, 
in the form of miners’ phthisis, came 
to be recognized as unduly prevalent 
among the miners. The character 
of the dust arising from the matrix 
of the gold bearing reef is described; 
it consists largely of quartz pebbles 
bound together by a hard silicious 
matrix. Much of the dust which 
originates from mining processes, from 
drilling, from blasting, from shoveling 
and other manipulations, is composed 
of fine particles of uncombined silica. 
The story is told of how measures were 
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adopted for preventing the formation 
of this dust, and for preventing miners 
from inhaling such dust as could not 
be suppressed. Simultaneous’ with 
such preventive measures, the inci- 
dence of the disease in the gold mines 
has been steadily falling. Its history 
and etiology are set out, together with 
a close study of its pathology, radi- 
ology, and symptomatology. The 
monographs dealing with this aspect 
of the disease must be looked upon as 
standards for reference. 

Experts attending the Congress from 
different parts of the world made their 
contributions, and we find the position 
with regard to silicosis in the various 
states of the Commonwealth of Aus- 
tralia shortly but clearly described. 
In that part of the world, as in South 
Africa, it is mainly a disease of miners, 
although certain stonemasons are also 
concerned. In Canada the position 
as described also concerns miners, 
although here granite cutters are 
developing the disease. The picture 
painted for Germany is more diverse, 
since in that country, with its many 
industries, a variety of operatives are 
exposed to the inhalation of silica dust, 
such as grinders of metal, rock drillers, 
and pottery makers. In recent years 
the attention given to the subject has 
greatly increased. ‘The most compre- 
hensive description is that dealing 
with silicosis in Great Britain, where 
many and varied investigations have 
been carried out, and compensation is 
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now awarded in a large number of 
industries. Facts and figures are 
given, dealing with the refractories 
industry; grinding of metals; sandstone 
industry; granite industry; © slate 
quarrying and dressing; coal mining; 
tin mining; the pottery industry, with 
its many processes and exposure to the 
dust of powdered flint; sand blasting; 
silica milling; scouring powders; flint 
crushing; flint knapping; and millstone 
dressing. This article is a model of 
compact reporting. The position of 
pneumonokonioses in Italy is_ set 
forth, with reference to the manu- 
facture of cement, and the use of 
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asbestos and slate, and exposure to 
dust of sulphur and marble, together 
with some exposure to silica dust in a 
few mines. Contributions appear also 
dealing with silicosis in the Nether- 
lands and in the United States. 

The volume closes with a description 
of the work of the Miners’ Phthisis 
Medical Bureau, and the way in which 
medical supervision of native labor on 
the gold mines is carried out. Already 
the example set by the work of the 
Bureau, both in its initial and in its 
periodic examinations, is being copied 


in other countries of the world.— 
BE. L. Collis. 


Ss is 
May, 1931 











